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ABSTRACT 
The Theory of Planned Behavior as a Predictor of Adherence to Bariatric Recommendations for 
Diet and Physical Activity 
Amrita Persaud 
Bariatric surgery has emerged as the most effective method for producing substantial 
long-term weight loss and inducing remission or reducing severity of many comorbidities for 
individuals with severe obesity.  However, maintaining these successes from surgery requires 
that individuals combine the surgical intervention with numerous behavioral changes including 
dietary, physical activity, and lifestyle behaviors.  Despite the positive weight and health 
outcomes associated with bariatric surgery, a proportion of the population experiences 
insufficient weight loss or weight regain, which may depend on the individual’s adherence to the 
bariatric behavioral recommendations.  Few studies have investigated specific bariatric behaviors 
and whether they are impactful on weight outcomes. 
The purpose of this study was to (1) examine the extent to which constructs of the 
extended Theory of Planned Behavior (TPB) predicted six bariatric behaviors: (a) eating protein 
at the start of a meal, (b) eating three to five daily servings of fruits and vegetables, (c) avoiding 
sweet foods, (d) avoiding salty snack foods, (e) avoiding sugar sweetened beverages, and (f) 
exercising for 30 minutes daily at moderate to vigorous intensity; (2) to evaluate the relationship 
of the aforementioned behaviors with excess weight loss outcomes; and (3) to explore the 
facilitators and barriers successful bariatric patients identify as factors that influence their 
adherence to bariatric dietary and exercise behaviors.  A sequential explanatory mixed methods 
approach was used to address the purpose of this study. The first component consisted of 
collecting quantitative data from bariatric patients between 6-24 months post-operative while the 
second was completed by collecting qualitative data from participants, who based on certain 
criteria, were considered to be successful one year or more after their bariatric surgeries.   
Quantitative component: A cross sectional design examined a convenience sample of 136 
mainly female (89.7%) and Hispanic (72.1%) bariatric patients that underwent either a Roux-en-
Y gastric bypass or sleeve gastrectomy in one ethnically diverse New York City hospital.  
Instruments for this study were developed based on previous research and translated into 
Spanish.  Reliability estimates and content validity were assessed with a sample similar to that 
used in the study for both the English and Spanish instruments.  The variables found in the 
extended TPB were assessed through instrument items that measure intention, attitudes, 
subjective norms, perceived behavioral control, anticipated behavioral outcomes, normative 
beliefs, control beliefs, and the additional constructs of anticipated emotions and self-identity in 
relation to the six bariatric behaviors.  Adherence to bariatric behaviors was measured by a 
frequency instrument.  Pre- and post-operative weight measures were obtained from participants’ 
electronic medical records.  Multiple regressions were used to establish the predictors for each 
behavior. 
For each behavior, attitudes towards the behavior contributed to the model for predicting 
behavioral intention. On the other hand, subjective norms were not found to be predictive for all 
behaviors with the exception of avoiding sweet foods.  Behavioral intention for all behaviors was 
low and mainly non-significant, suggesting other constructs may be involved in order to adhere 
to the behavior.   
The level of adherence to these six behaviors remained consistent over the 6 to 24 post-
operative months. To note, participants were not adherent to fruit and vegetable consumption and 
physical activity recommendations.   
Qualitative component: A purposeful sample of 11 bariatric patients that were considered 
successful based on study criteria participated in in-depth, semi-structured, individual interviews 
using a questionnaire developed from the main theoretical constructs of the TPB.  In an effort to 
increase the understanding of the facilitators of and barriers to adherence, the addition of 
constructs found in the Health Action Process Approach framework were used to identitfy 
emerging themes.  Content analysis of audio recording revealed (a) outcome expectations, (b) 
nutrition knowledge and skills, (c) social support, (d) attitudes towards adherence, (e) perceived 
behavioral control, (f) coping and planning strategies, and (g) recovery self-efficacy as major 
themes that influenced participants’ behaviors.  A main facilitator to adhere to bariatric 
recommendations was outcome expectation, as post-operative patients saw the improvements in 
their health and quality of life following the bariatric surgery intervention as motivators to 
continue following recommendations and therefore preserve positive outcomes. At the same 
time, many participants stated difficulty in adhering to the recommendation of exercising at a 
moderate or vigorous intensity for 30 minutes on a daily basis.  
Conclusion: Using a behavioral change theory provides a valuable framework for 
explaining adherence to healthy dietary and physical activity behaviors for bariatric patients.  
Nutrition education and behavioral interventions should focus on improving adherence to the 
recommendations of consuming fruits and vegetable and exercising daily, aiming to enhance 
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The obesity and overweight epidemic in the United States (US) is well known and has 
been identified as a major medical and social concern of our society.  Over the past 30 years, 
there has been an exponential increase in the prevalence of adult obesity in the US with two-
thirds of the population classified as having overweight or obese, most notably seen in diverse 
ethnic and racial groups (Ogden, Carroll, Kit & Flegal, 2014).  By 2030, obesity rates in the US 
are predicted to rise by 33% (Finkelstein et al., 2012), projected to be at 65 million more adults 
with obesity (Wang, McPherson, Marsh, Gortmaker, & Brown, 2011). This high incidence of 
obesity is an economic burden, as obesity accounts for 20.6% of the US’s total health care 
spending (Cawley, & Meyerhoefer, 2012) and medical costs are expected to rise yearly by 46 to 
88 billion dollars per year during the next 15 years (Wang et al., 2011). Having obesity is a 
condition associated with increased risk of early death (Flegal, Kit, Orpana, & Graubard, 2013) 
as well as several chronic diseases that may lead to reduced quality of life, death, such as 
cardiovascular disease (CVD), type 2 diabetes (T2DM), various types of cancers, and psychiatric 
disorders (Fierabracci, Tamberi, & Santini, 2015). The treatment and management of obesity and 
these obesity-related comorbidities are further straining healthcare systems and contributing to 
increases in medical spending.  
The public health burden associated with the obesity epidemic indicates a great urgency 
to develop successful evidence-based approaches to prevent obesity in adults.  A strategy to 
prevent excess weight gain among individuals is to employ obesity prevention interventions that 
are reinforced by policy and legislation.  Recent public health initiatives include taxation of 
energy dense drinks (Falbe, Grummon & Madsen, 2015; Cawley, J., Willage, & Frisvold, 2018) 
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and the regulation of nutrition labeling on restaurant menus (Raynor & Champagne, 2016).  
Another population-based strategy is the implementation of 2015-2020 Dietary Guidelines for 
Americans (DGAs), a report of evidence-based nutrition recommendations which promote health 
and focus on the prevention of obesity development for the population at large (US Department 
of Health and Human Services, 2017). The DGAs assist health care practitioners in designing 
nutrition-related programs that educate patients on healthy eating patterns by encouraging 
nutrient dense foods, limiting calories from added sugars and saturated fats, and reducing sodium 
intake (Erlandson, Ivey & Seikel, 2016).  Despite such promising programs and years of research 
on successful strategies, obesity prevention interventions lack the ability to produce long-term 
weight maintenance and are therefore unable to independently reverse the obesity epidemic.  
Since public health interventions and school- and community-based obesity prevention 
programs may not produce results for many years while the number of individuals needing to 
lose or maintain their weight continues increasing, effective health care treatment is necessary 
(Zylke, & Bauchner, 2016). The American Medical Association (Pollack, 2013) recently 
recognized obesity as a disease, providing the foreground to increase treatment options such as 
obesity counseling, pharmacotherapy and bariatric surgery. These types of weight management 
treatments are based on the individual’s classification as having overweight or obesity, with 
treatment intensifying as weight loss goals are not achieved.  The selection of appropriate 
treatment is a collaborative process between the patient and a primary care physician, seeking to 
promote healthful eating, physical activity, and energy balance (Kushner & Ryan, 2014).  There 
is sufficient evidence of the short-term benefits of medically based interventions for those with 
overweight, obesity, or obesity-related comorbidities, but limited treatment options that produce 
long-term maintenance of weight loss. 
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The most commonly used assessment of body weight is body mass index (BMI), which is 
calculated as weight in kilograms divided by height in meters squared (BMI = kg/m2).  For 
adults, BMI can be categorized as normal weight, overweight, and obese and set at ranges of 
18.5 to 24.9 kg/m2, 25.0 to 29.9 kg/m2 and greater than or equal to 30.0 kg/m2, respectively.  
Obese is subdivided into three categories: class 1 with BMI 30.0-34.9 kg/m2; class 2 with BMI 
35.0-39.9 kg/m2; and class 3 with BMI 40.0 kg/m2 or greater (Erlandson, Ivey & Seikel, 2016).  
Morbid obesity is defined as 100 pounds over ideal body weight, a body mass index (BMI) of 
40.0 kg/m2 or more, or a BMI of 35.0 kg/m2 or greater with an obesity-related comorbidity such 
as T2DM, hypertension, or cardiopulmonary disease (Balsiger, Murr, Poggio, & Sarr, 2000).   
The first line of obesity and overweight treatment should include conventional methods 
of lifestyle modification, beginning with the use of nutrition education and behavioral therapy to 
motivate changes in dietary pattern and physical activity aimed at reaching a net negative energy 
balance (Butryn, Webb & Wadden, 2011).  With adherence, diet modification can achieve 
moderate weight loss within a six-month period and result in improved obesity-related metabolic 
risk factors and comorbidities (Garvey et al., 2016; Jensen et al., 2014; Ades & Savage, 2014).  
Yet the weight loss is often maintained only briefly, followed by a weight regain (Shukla, 
Buniak, & Aronne, 2015; Butryn, Webb, & Wadden, 2011).  Similar results were found among 
individuals enrolled in the National Weight Control Registry (NWCR), most of whom were able 
to sustain significant initial weight loss after a one-year period by committing to a restricted 
calorie diet and participating in vigorous daily exercise (Bond, Phelan, Leahey, Hill, & Wing, 
2009).  Over time, however, Bond et al. (2009) identified that of the NWCR participants 
included in the analysis, weight regain greater than or equal to 5 kilograms was seen in 20% of 
participants at one-year follow-up and in 40% of participants at two-year follow-up.  These 
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findings suggest that the drastic behavioral efforts required for significant weight loss are 
demanding, thus hindering sustained weight maintenance over the long-term. 
Pharmacotherapy can be introduced as conjunctive therapy when weight loss goals are 
not met by lifestyle interventions alone.  The Food and Drug Administration (FDA) has 
approved five new anti-obesity drugs, providing more options for the treatment of obesity 
(Shukla et al., 2015; Fujioka, 2015).  Anti-obesity drugs reduce body weight by increasing 
satiety, decreasing appetite, or reducing the absorption of food.  Unfortunately, success is limited 
when pharmacotherapy is used in conjunction with lifestyle intervention.  Results are 
approximately 5% of total weight loss in individuals with overweight and obesity (Yanovski & 
Yanovski, 2014), an insignificant weight decrease for those with morbid obesity, whose need for 
weight loss greatly exceeds this amount.  Several limitations exist with pharmacotherapy 
treatment, including potential side effects, long-term safety, limited insurance coverage, and high 
costs for medication.  Moreover, weight loss medications must be taken continuously for long-
term benefit, because discontinuation of medications leads to unavoidable weight and metabolic 
relapse (Fujioka, 2015; Shettar, Patel & Kidambi, 2017).  
The consensus is weight management treatment should begin with lifestyle modification 
followed by pharmacotherapy, which can be added to intensify treatment.  However, when these 
conventional methods fail to achieve weight loss or to attain health goals in those with severe 
obesity, bariatric or weight loss surgery is indicated for those who need to lose a significant 
amount of weight.  Bariatric surgery is currently the most effective long-term treatment for 
morbid obesity with the best chances for amelioration of obesity-related comorbidities 
(Buchwald et al., 2004), with patients on average achieving significant and sustained excess 
weight loss (EWL) of 40 to 71% (Garb, Welch, Zagarins, Kuhn, & Romanelli, 2009).  The 
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percentage of EWL is a commonly used calculation when measuring weight loss and is defined 
as the percentage of current total weight loss divided by baseline weight minus ideal weight 
(Montero, Stefanidis, Norton, Gersin & Kuwada, 2011). 
For bariatric surgery to be successful patients should view it as only a tool to weight loss.  
Therefore, it is important that they commit to behavior changes, chiefly maintaining a healthy 
eating pattern and consistent physical activity post-surgery. The purpose of this study is to 
explain the determinants of bariatric patients’ intention to adhere to post-operative diet and 
exercise guidelines as well as to further examine the concurrent relationship between these 
behaviors and weight loss outcomes. 
 
1.2 Overview of the Types of Bariatric Surgery 
Bariatric surgical procedures can be categorized as three types depending on mechanism 
of action: 1. gastric-restrictive procedures that limit the intake of food; 2. procedures that are 
gastric-restrictive and have a physiological effect, limiting the intake of food and altering 
endocrine and metabolic signaling; or 3. malabsorptive procedures that shorten the length of the 
intestinal bowel, therefore interfering with digestion and nutrient absorption (Cummings & Isom, 
2015).  To date, the three most commonly performed surgeries in descending order are the sleeve 
gastrectomy (SG) and Roux-en Y gastric bypass (RYGB), both of which are gastric-restrictive 
procedures that also have physiological effects, followed by adjustable gastric banding (AGB), a 
gastric-restrictive procedure (Ponce et al., 2016). Although the mechanisms may differ among 
bariatric surgeries, the qualifying factors and preparation for these procedures are similar, as are 




1.2.1 Eligibility for bariatric surgery. 
In 1991, the National Institutes of Health (NIH) Conference Panel set forth standardized 
indications for bariatric surgery patient selection.  Prior to the NIH consensus statement, bariatric 
surgery was seen as a controversial form of obesity treatment and only considered for those with 
severe obesity or those with complicated obesity-related conditions.  Currently, surgical 
candidates must be clinically defined as having morbid obesity based on BMI 40.0 kg/m2 or BMI 
35.0 kg/m2 with an obesity-related comorbidity in order to qualify for bariatric procedures. The 
FDA has also approved adjustable gastric banding for patients with a BMI of greater than 30.0 
kg/m2 and with one obesity-related comorbidity, providing a weight management option for 
patients who are not yet morbidly obese (Kushner & Ryan, 2014).   
 
1.2.2 Demographics of the bariatric population. 
Bariatric surgery is gaining scientific support as a successful strategy to promote weight 
loss and control comorbidities among individuals who are overweight or with severe obesity.  
The evidence-based efficacy of the procedure contributes to its increasing popularity among 
those who have failed with alternative weight loss treatments. 
Since 2000, bariatric surgery has been increasingly accepted by the medical community 
because of improved laparoscopic surgical techniques and decreased complication rates (Reoch 
et al., 2011).  In the US alone, bariatric surgery cases increased close to six-fold in the ten-year 
period between 1990 and 2000 (Trus, Pope & Finlayson, 2005).  Specifically, the total number of 
bariatric surgeries performed in the US in 2015 was 196,000 which is a 24% increase in cases 
since 2011 (Ponce et al., 2016). Despite its increasing popularity, it is estimated that in the US, 
only 1% of those who meet criteria to receive a bariatric procedure have undergone surgery 
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(Ponce et al., 2016).  Although patients’ barriers to surgery require further research, their 
hesitation to have surgery may occur as a result of several factors, such as their unwillingness to 
view obesity as a disease requiring a medical intervention (Yanovski & Yanovski, 2014), limited 
knowledge that bariatric surgery is a treatment option for individuals with obesity (Afonso, 
Rosenthal, Li,  Zapatier & Szomstein, 2010), and lack of knowledge of safety and effectiveness 
of the procedure among both patients and primary care providers (Afonso et al.,, 2010; Funk, 
Jolles, Fischer & Voils, 2015). 
Furthermore, although the overall number of patients seeking bariatric surgery has 
increased and statistics show higher rates of obesity among non-white racial groups, there is 
evidence of significant race disparities in the population undergoing surgery.  A study which 
examined 132,342 bariatric cases found that out of the patients who decided to have bariatric 
surgery, just 16.7% were African Americans and only 9.3% were Hispanics.  These numbers are 
disproportionately less than the number of whites electing bariatric surgery (Hennings et al., 
2017).  With more people qualifying for and seeking bariatric surgery than ever before, studying 
this underreported, ethnically diverse sample is essential to informing long-term factors which 
may improve health and weight outcomes. 
 
1.2.3 Nutrition education. 
Prior to surgery, patients are thoroughly educated regarding the many lifestyle changes 
they will need to make following their procedure.  Before bariatric surgery, patients complete a 
comprehensive assessment and evaluation by a multidisciplinary team that includes a primary 
care physician, a bariatric surgeon, a mental health practitioner, and a registered dietitian 
nutritionist (RDN).  Included in the complex preparation for bariatric surgery, nutrition education 
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and counseling are provided by the RDN who advises on the bariatric diet and exercise 
guidelines based on the American Society for Metabolic and Bariatric Surgery (ASMBS) clinical 
practice recommendations (Aills, Blankenship, Buffington, Furtado & Parrott, 2008; Mechanick, 
Kushner, Sugerman, et al. 2008; Mechanick, Youdim, Jones, et al., 2013).  Nutrition education 
focuses on achieving a healthy lifestyle by educating the patient on the specific types and 
amounts of foods to consume, calorie restriction, acceptable exercise regimens, and the need for 
vitamin supplementation following the procedure (Kulick, Hark & Deen, 2010; Batsis et al., 
2009).  Patients must agree to long-term follow-up with bariatric services to prevent and manage 
any nutritional deficiencies and weight recidivism that may occur.  Despite extensive education, 
some bariatric patients struggle to follow the recommended diet, to exercise regularly, and to 
commit to lifestyle behaviors, further reinforcing the need for continued post-operative support.  
 
1.3 Bariatric Surgery Weight and Health Outcomes  
1.3.1 Bariatric surgery outcomes: early. 
Bariatric surgical outcomes are associated with numerous benefits for the patient, which 
have been well established.  Firstly, bariatric surgery achieves substantial weight loss, reducing 
the threats that obesity poses.  Significant weight loss is usually defined as greater than or equal 
to 50% EWL (Robinson et al., 2014). In a meta-analysis done in 2004, mean EWL after Roux-en 
Y gastric bypass was 61.6% and 47.5% for AGB at midterm follow-up (Buchwald et al., 2004).  
More recent data indicates mean EWL following SG is 58.9% at three years (Kwon et al., 2016).  
Secondly, bariatric surgery’s effects go beyond excess weight loss.  Recent research has 
brought forth a greater understanding of the profound neural-hormonal effects of bariatric 
surgery on satiety, hunger, metabolism, and the improvement of obesity-related conditions 
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(Korner et al., 2005). This includes controlling or resolving metabolic comorbidities such as 
T2DM, hypertension, and dyslipidemia (Shukla, Buniak & Aronne, 2015).  Frequently, before 
any significant weight loss occurs, patients’ clinical and metabolic profile improves within a few 
days or weeks following surgery (Miras & le Roux, 2010).  In addition to ameliorating obesity-
related conditions, bariatric surgery enhances physical function and quality of life (QOL).  The 
Swedish Obesity Study (SOS) found the greatest improvement in QOL for patients two years 
after surgery, with weight loss positively correlated with increased QOL (Karlsson, Taft, Ryden, 
Sjöström, & Sullivan, 2007).   
 
1.3.2 Bariatric surgery outcomes: late. 
For many patients, the decision to undergo weight loss surgery is driven by a patient’s 
readiness to commit to lifestyle changes.  As the bariatric patient experiences weight loss, the 
motivation and commitment to adopt and adhere to recommendations is strengthened, increasing 
the possibility that healthy behaviors will be maintained (Batsis et al., 2009).  Indeed, long-term 
weight loss success and sustained health improvement are likely contingent on adherence to the 
ASMBS recommendations (Aills et al., 2008; Mechanick, Kushner, Sugerman et al. 2008; 
Mechanick, Youdim, Jones et al., 2013) for exercise and dietary behaviors.  
While the effectiveness of weight loss surgery is largely positive, long-term weight 
regain is an unfortunate consequence for 10 to 20% of the bariatric population (Karmali et al., 
2013).  To note, there is no clear consensus on how to define significant weight regain, with one 
study defining it as a return of 25% of weight in one year (Cooper, Simmons, Webb, Burns, & 
Kushner, 2015).  Just as weight loss can improve obesity-related health conditions, weight regain 
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can result in relapse of these comorbidities (Karmali et al., 2013) and diminished QOL (Karlsson 
et al., 2007).  
Several recent studies suggest that patient-related factors are associated with greater post-
operative weight gain and challenges (Karmali et al., 2013), with poor adherence to post-
operative bariatric diet and exercise recommendations posing the greatest problem (Sarwer et al., 
2008; Livhits et al., 2010b).  Behavioral predictors of unsuccessful weight loss include low 
physical activity (Amundsen, Strømmen, & Martins, 2017), increased intake of energy dense 
foods including salty snacks, sweets, and fatty foods (Freire, Borges, Alvarez-Leite, & Correia, 
2012), and soda intake in amounts resembling those consumed prior to surgery (Fox et al., 2015).  
These findings indicate the importance of and need to comply with bariatric lifestyle 
recommendations for successful weight loss. 
Moreover, patients’ eating behaviors can be influenced by hunger, appetite, satiety, and 
reward.  Following surgery, despite receiving continued counseling from an RDN, patients return 
to an “obesogenic” environment that includes an excessive amount of well-advertised, 
accessible, and highly palatable foods (Drewnowski & Rolls, 2005).  Additionally, in a few 
studies examining the relationship between eating behaviors of RYGB patients with weight 
regain, following surgery some patients reported increased food urges, increased desire to graze 
on energy dense foods (Odom et al., 2010), as well as difficulty managing food cravings 
(Stewart, Olbrisch, & Bean, 2010).  
Past studies identified that low dietary adherence to recommendations in the short-term 
was predictive of poor weight loss outcomes in the long-term (Sarwer et al., 2008; Sjöström et 
al., 2004).  Thomas et al., (2011) used an ecological momentary assessment to naturalistically 
examine adherence to bariatric recommendations. All participants reported that compared to 
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recommendations, they were consuming larger portion sizes during meals (100%)  while most 
were doing so during snacks (72%) (Thomas, et al., 2011).  Additionally, only 24% of 
participants engaged in moderate physical activity at 6 months following surgery (Thomas, et al., 
2011).  While such studies have started investigating bariatric behaviors, currently there is a 
limited understanding of the degree of adherence to specific bariatric behaviors and of whether 
adherence to these behaviors is associated with success following bariatric surgery.  This study 
aims to further understand the facilitators of and barriers to adhering to the prescribed dietary 
and physical activity behaviors for bariatric patients. 
 
1.4 Rationale for the Study 
For bariatric surgery patients to maintain weight loss and its associated positive health 
outcomes, they are required to modify their lifestyle and continue to adhere to these changes over 
the long term.  Unfortunately, weight regain is a possibility following surgery and may be 
attributed to a patient’s inability to initiate new behaviors or to fully commit to behavior change.  
The development of interventions with a theoretical foundation aimed at improving adherence to 
dietary and physical activity behaviors is essential to helping patients maintain surgical weight 
loss.   
 
1.4.1 Theoretical framework: Theory of Planned Behavior. 
The Theory of Planned Behavior (TPB) is an explanatory theory and was selected for this 
study because it is appropriate for explaining the psycho-social factors that affect bariatric 
patients’ decision to adhere to healthy diet and physical activity behaviors.  This theory is 
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frequently applied to explain healthy eating and exercise behaviors, as its constructs act as guides 
to develop effective interventions to influence and change behavior (Glanz & Bishop, 2010).   
The TPB provides a design to identify factors that may explain why an individual 
chooses to engage in or fails to commit to a health behavior (Glanz & Bishop, 2010). According 
to the TPB (see Figure 1.1), the act of adhering to bariatric recommendations is explained by the 
strength of the bariatric patient’s behavioral intention.  The behavioral intention is guided by 
three intermediate constructs: attitudes, subjective norms, and perceived behavioral control 
(Fishbein & Ajzen 2011; Contento, 2016). These intermediate constructs are explained by 
behavioral beliefs, which are beliefs about the likelihood that the behavior will lead to certain 
outcomes; normative beliefs, or beliefs that important others want the person to perform; and 
control beliefs, or the beliefs about the degree to which people feel confident they can perform 
the behavior (Contento, 2016; Glanz, Rimer, & Viswanath, 2008).  For the purpose of this study, 
as recommended by some researchers, self-identity and anticipated emotions were included to 
further explain behavioral intention by extending the TPB model (Norman, Abraham, & Conner, 
2000).  However, the determinants found in the TPB have not been well investigated in the 
bariatric surgery population (Bond et al., 2013; Batsis et al., 2009). A gap in the research remains 
as to which psychosocial determinants need to be targeted to inform healthy, long-term lifestyle 
behavior change interventions following bariatric surgery. 
 
1.4.2 Purpose of the study. 
The present study had three purposes. The first study purpose was to estimate the degree 
of adherence to bariatric behaviors in an ethnically diverse urban population of patients that 
underwent bariatric surgery. The second study purpose was to document whether the variables in 
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the TPB predict behavioral intentions and the adherence to recommended healthy eating and 
exercise behaviors, and to investigate whether these factors contribute to post-operative bariatric 
surgery weight loss outcomes.  The third study purpose was to explore the facilitators of and 
barriers to adhering to the prescribed dietary and physical activity bariatric behaviors by 
successful weight loss maintainers.  Determining which TPB constructs influence adherence to 
bariatric recommendations can help develop effective diet and exercise interventions for patients 
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1.4.3 Research questions. 
 To obtain an integrative view of the psychosocial constructs that can explain adherence to 
bariatric recommendations, the study used a mixed method approach, combining quantitative and 
qualitative data.  This study was designed to explore the following four research questions: 
 
Quantitative Research Questions 
RQ1: How can bariatric patients who are 6 to 24 months post-operative be characterized in terms 
of level of adherence to bariatric diet and physical activity recommendations and weight loss? 
 
RQ2:  
a) How well do the constructs in the extended TPB explain intention to adhere to specific 
bariatric behaviors for bariatric patients who are 6 to 24 months post-operative? 
b) How well do the constructs in the extended TPB explain self-reported adherence to 
specific bariatric behaviors for bariatric patients who are 6 to 24 months post-operative? 
 
RQ3:  How well does self-reported adherence to specific bariatric behaviors predict excess 
weight loss for bariatric patients who are 6 to 24 months post-operative?  
 
Qualitative Research Question 
RQ4: How do post-operative bariatric patients who adhere to bariatric diet and physical activity 




1.4.4 Significance of the study. 
Non-adherence to the bariatric lifestyle recommendations compromises the effectiveness 
of surgery, resulting in poor weight loss outcomes that negatively affect health-related quality of 
life, promote relapse of obesity-related health conditions, and burden healthcare systems by 
increasing healthcare costs (Amundsen et al., 2017; Karmali et al., 2013).  The current study uses 
the TPB to analyze if weight loss success among a cohort of bariatric surgery patients is 
associated with their level of self-reported adherence to diet and exercise behaviors.  Examining 
the psychosocial variables that predict self-reported adherence to bariatric recommendations can 
assist health care practitioners who treat bariatric patients to more accurately identify and 
evaluate why some patients are successful while others struggle with consistent weight loss or 
maintenance following bariatric surgery.  The findings from this study can improve existing 
nutrition education and assist with developing and designing new interventions aiming to prevent 
weight loss failure. 
Furthermore, there is a need for obesity- and bariatric surgery-related research to 
understand the behavioral and cultural practices of racially, ethnically, and socioeconomically 
underrepresented groups.  Although minority groups are disproportionately impacted by obesity 
and its consequences, they are poorly represented in the weight loss surgery literature. This racial 
disparity is made evident by the higher rates of obesity among Hispanics and African Americans 
adults, 42.5% and 47.8% respectively, compared with 32.6% of non-Hispanic whites (Ogden et 
al., 2014).  Social disparities are also apparent among those with lower socioeconomic status, as 
Medicaid and Medicare enrollees currently contribute to half the costs associated with obesity-
related health care spending (Lee, Sheer, Lopez & Rosenbaum 2010).  Additional consideration 
must be dedicated to ethnically diverse minorities and individuals of low socioeconomic status 
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seeking weight loss surgery.  Therefore, among the goals of this study was to explore the 
motivating factors of adhering to bariatric diet and physical activity recommendations in 
populations impacted with high rates of obesity but whose habits have not been well 
documented, and to consequently help this population receive appropriate weight management 
programs to best support them in attaining a healthful lifestyle. 
 
1.5 Delimitations 
The insight gained from this study was gathered from a sample of ethnically diverse SG 
and RYGB patients found in one urban hospital. The findings cannot be generalized to other 
bariatric populations undergoing different procedures.   
 The study examined key diet and exercise behaviors; however, there may be additional 
psychological features that were not investigated in this study, but which may affect weight loss 
by interfering with patients’ self-confidence and ability to commit to behavioral changes.  These 




Excess weight loss: calculation of pre-operative weight minus current post-operative weight 
divided by pre-operative weight minus ideal weight (Brethauer et al., 2015). 
Percentage excess weight loss: calculation of excess weight loss multiplied by 100 (Brethauer 
et al., 2015). 
Ideal weight: weight corresponding to a body mass index of 25.0 kg/m2 (Brethauer et al., 2015). 
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 LITERATURE REVIEW 
2.1 Framing the Problem of Obesity 
2.1.1 Energy balance. 
Obesity is often defined as a condition of positive energy balance, where dietary energy 
intake exceeds energy expenditure, creating an undesirable positive energy balance resulting in 
increased body fat mass.  Dietary intake is derived from protein, carbohydrate, fat, and alcohol, 
while energy expenditure is a combination of resting metabolic rate, the thermic effect of food, 
and physical activity. A negative energy balance occurs when energy expenditure exceeds 
energy intake and the result is a loss of body fat mass.  Body mass is affected by the interaction 
of genetic, environmental, psychological, physiological, social, and economic factors acting on 
either dietary intake, energy expenditure, or both (Hill, Wyatt, & Peters, 2012). 
 
2.1.2 Trends on energy intake and energy expenditure. 
The National Health and Nutrition Examination Survey (NHANES) data suggests that in 
the United States (US), after decades of increasing energy consumption, average caloric intake 
finally began to decrease in 2003.  Mean daily energy intake in the US population increased by 
314 kilocalories (kcal) between 1971-1975 and 2003-2004, with daily kcal averaging between 
1,955 kcal and 2,269 kcal, respectively.  In a recent report from 2009-2010, in which the authors 
acknowledge a limitation of self-reported food intake, findings suggest a 74 kcal decline in daily 
caloric intake to 2,195 kcal per day, a downward trend with positive implications for the obesity 
epidemic (Ford, E. S. & Dietz, 2013). 
In comparison to reports of energy intake, expenditure trends in the US demonstrate 
undesirable results, contributing to increases in average body weight.  Ladabaum, Mannalithara, 
 19 
 
Myer, & Singh (2014) examined NHANES data from 1988 to 1994 in comparison to 2010 data 
and found that the proportion of adults reporting no physical activity during leisure time 
increased from 19.1% to 51.7% in women and from 11.4% to 43.5% in men. Consistent with 
current health disparities by race and ethnicity, data suggests that among African American and 
Mexican American subgroups, more than 50% of the adult workforce between the ages of 18 to 
64 reports no physical activity during leisure time.  The current rise in obesity can also be 
explained by the price per calorie, which has rapidly declined due to agricultural modernization, 
resulting in increases in dietary intake as well as greater frequency in eating more meals away 
from home (Lakdawalla & Philipson, 2009).  In this modern era, the reduction in physical 
activity and the shift towards inexpensive energy dense foods contribute to the obesity 
prevalence in the US, requiring an effective strategy to promote healthy behaviors. 
 
2.1.3 Body weight regulation. 
In addition to the contributions that energy balance makes to weight loss, gain, or 
maintenance, there is significant literature documenting that an individual’s body weight and 
adipose mass is also genetically influenced and strongly controlled by hormonal responses 
(Müller, Bosy-Westphal & Heymsfield, 2010).  Recent advances suggest that as fat mass 
accumulates in humans, a complex neuroendocrine system is in place to defend against adipose 
loss, opposing the maintenance of lower body weight.  Decreases in adipose mass invoke 
compensatory changes in appetite, resulting in increased hunger and consequently food intake 
and decreases in metabolic rate to offset the weight change, which together ultimately restore fat 
mass. This counter regulatory mechanism is an evolutionary survival response found in humans 
to adjust metabolism or behavior in times of famine (MacLean, P. S. et al., 2015; Korner & 
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Aronne, 2003). These natural adaptations combined with the environmental and social factors 
that can influence obesity further the urgency for intensive, evidence-based treatment options to 
improve health outcomes of those with obesity and its related diseases. 
 
2.1.4 Clinical presentation of obesity. 
Obesity is often accompanied by excessive accumulation of adipose in the central or 
abdominal area, known as visceral fat.  Compared to other body fat distributions, visceral fat is 
correlated with greater risk of disorders such as type 2 diabetes (T2D), hyperlipidemia, 
hypertension (HTN), atherosclerosis of vessels, and increased all-cause mortality (Heymsfield & 
Wadden, 2017; Wajchenberg, 2000).  Additionally, persons who are overweight or obese are at 
elevated risk for several other secondary disorders.  The development of fat deposition in the 
upper airway tissues can interfere with respiration during sleep, predisposing an individual to 
obstructive sleep apnea (OSA), which is prevalent in 45% of obese individuals (Romero-Corral, 
Caples, Lopez-Jimenez, & Somers, 2010).  Excess adipose mass increases the load placed on 
joints such as knees and hips, which can lead to the development of osteoarthritis, a degenerative 
joint disease (Bliddal, Leeds, & Christensen, 2014).  Central obesity may lead to intraabdominal 
pressure which is the proposed mechanism for the development of gastroesophageal reflux 
disease, Barrett’s esophagus, and esophageal adenocarcinoma (Heymsfield & Wadden, 2017). 
Furthermore, it has been well established that obesity is associated with psychiatric 
conditions, including depression (Luppino et al., 2010), anxiety (Gariepy, Nitka, & Schmitz, 
2010) and binge eating disorder (Niego, Kofman, Weiss & Geliebter, 2007).  These psychiatric 
conditions have been linked to those with severe obesity and those who qualify for bariatric 
surgery (Sarwer et al., 2008; Niego et al., 2007). The impact that obesity can have on an 
 21 
 
individual’s physical and psychological well-being are widespread and can have resounding 
effects, furthering the need for effective treatment options. 
 
2.1.5 Clinical assessment of obesity: the role of body mass index.  
Body Mass Index (BMI) is strongly related to body fat mass (Flegal et al., 2009) and is a 
good indicator of the relative health risk of developing an obesity-related condition (Wang et al., 
2011).  The use of BMI has been criticized because of its inability to determine the distribution 
of body fatness (Rothman, 2008) or to differentiate between visceral fat and lean mass (De 
Lorenzo et al., 2013).  However, as BMI is a practical surrogate for measuring weight, providing 
ease of measurement and established categories for assessing weight classification, the obesity 
guidelines recommend clinicians to assess BMI during all annual physical exams (Jensen et 
al., 2014).  Mason, et al. (1987) described “super obesity” after observing bariatric surgery 
patients with a higher degree of severe obesity, which was defined as a BMI greater than or equal 
to 50 kg/m2.  In 1997, the American Society for Bariatric Surgery clearly outlined new 
classifications and cutoff points of super obese as those with BMI 50 to 60 kg/m2 and super, 
super obese, as those with a BMI greater than 60 kg/m2 (Renquist, 1998). 
Additionally, BMI is used an indicator for the eligibility for bariatric surgery, which 
requires a BMI of 40.0 kg/m2 or more, or a BMI of 35.0 kg/m2 or greater with an obesity-related 
comorbidity such as T2D, hypertension, or cardiopulmonary disease (Shukla, Buniak & Aronne, 
2015).  After a patient is considered a potential candidate for bariatric surgery based on these 
criteria, the primary physician can provide a referral for bariatric surgery options. 
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2.2 Treatment of Obesity 
Since the 1980’s, the rates of obesity have increased.  The adult obesity rate in the US is 
currently at 39.6% (Hales, Fryar, Carroll, Freedman, & Ogden, 2018).  As detailed above, a rise 
in personal income, accessibility and consumption of highly palatable, energy dense foods (Ford, 
E. S. & Dietz, 2013; Popkin, & Hawkes, 2016), and a shift to fewer leisure time activities with a 
simultaneous increase of sedentary activities (Lakdawalla & Philipson, 2009) are among factors 
favoring weight gain.  To counteract the obesity epidemic, efforts have been made in research to 
develop new anti-obesity drugs and surgical procedures for weight loss.  However, behavioral 
lifestyle modification is the initial treatment prescription prior to considering these more 
intensive treatment options.  
 
2.2.1 Lifestyle intervention to manage obesity. 
Central to any type of obesity treatment is a comprehensive lifestyle intervention aiming 
for weight loss.  Lifestyle modification includes three primary strategies: dietary change to 
reduce caloric intake, an increase in energy expenditure through physical activity, and behavioral 
therapy (Shukla, Buniak & Aronne, 2015).  The goal of lifestyle interventions is to reach a 
weight loss of 5 to 10% of initial weight, which is linearly associated with improvements in 
biomarkers including glycemic control, triglycerides, high-density lipoprotein cholesterol, and 
systolic and diastolic blood pressure (Wing et al., 2011). 
Look Action for Health in Diabetes (Look AHEAD), a 13 and a half year randomized 
clinical trial, provides evidence supporting the positive effects of lifestyle intervention.  The 
Look AHEAD study included approximately 1,500 participants with overweight or obesity as 
well as with T2D who were randomized into either a control group receiving usual diabetes 
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support and education (DSE), or a group receiving an intensive lifestyle intervention (ILI).  
Those in the ILI group received behavioral therapy and followed recommendations for a 
reduced-calorie and fat diet with the use of meal replacements and guidelines for increased 
physical activity.  After one year, the ILI group lost an average of 8.6% of their initial body 
weight, leading to improvements in blood pressure, hemoglobin A1c, several cardiovascular 
disease measures (Pi-Sunyer, Blackburn, Brancati, & Bray, 2007), and depression (Rubin et al., 
2014).   
Unfortunately, the primary outcome of cardiovascular morbidity and mortality was not 
significantly different between study groups.  Furthermore, when assessing the long-term weight 
loss consequences of the ILI, the Look AHEAD study group found that the 1,428 participants in 
the intervention group experienced varying amount of weight loss: 14.2% achieved moderate 
weight loss, defined as 3 to 8% of initial weight, while 17.5% achieved large weight loss, defined 
as 8 to 20% of initial weight.  Of those that experienced a moderate and large amount of initial 
weight loss, 35% experienced full regain by year four (Wing et al., 2016).  The Look AHEAD 
research group (Wadden et al., 2014) found that by year eight, participants experienced gradual 
weight regain, with a dismal weight loss averaging only 10% of initial body weight in 40% of 
patients with T2D.   
Weight fluctuation is often a common phenomenon which may negatively affect 
metabolic outcomes and body image (Mackie, Samocha-Bonet & Tam, 2017).  The Look 
AHEAD researchers therefore recommended that participants counterbalance inevitable future 
weight regain by losing a greater amount of weight initially, thus better maintaining weight loss 
and its associated positive metabolic affects in the future. However, this is challenging to achieve 
for the overweight and obese population who are confronted with many barriers to weight loss 
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such as convenience of energy dense foods, large portions, and gut hormones that favor hunger 
and appetite.  
 
Lifestyle intervention versus bariatric surgery. 
Intensive lifestyle interventions have demonstrated short-term weight loss and 
improvements in obesity-related comorbid conditions and psychosocial factors.  However, the 
minimal long-term success achieved by traditional energy restriction and exercise has led to the 
increased acceptance of surgical approaches.  Bariatric surgery is superior treatment to achieve 
larger amounts of weight loss and sustained weight reduction compared to conventional medical 
therapy.  Furthermore, bariatric surgery is associated with medium- to long-term remission of 
comorbid conditions as well as T2D, cardiovascular disease, dyslipidemia and hypertension 
(Sjöström, 2013). 
A recent meta-analysis of 16 studies with 6,131 participants and mean 17.3 month 
follow-up suggested that bariatric surgery was more effective in achieving significantly more 
weight loss and improvements in T2D compared to conventional medical therapy.  The overall 
T2D remission rate for surgery versus conventional group was 63.5% and 15.6%, respectively 
(Ribaric, Buchwald, & McGlennon, 2014).  A large prospective multicenter observational study 
known as the Longitudinal Assessment of Bariatric Surgery followed 2,458 participants but did 
not include a non-surgical control group.  Three-year weight loss results for RYGB revealed a 
median weight loss of 31.5%, corresponding to 41 kg, and results for AGB showed median 
weight loss of 15.9%, corresponding to 20 kg of baseline weight (Courcoulas et al., 2013).  This 
evidence supports the long-term efficacy of bariatric surgery and its positive impact on obesity 
and diabetes.   
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The Diabetes Surgery Study randomized 120 participants with obesity and diabetes to 
undergo a RYGB procedure in combination with intensive lifestyle-medical intervention or 
intensive lifestyle-medical intervention alone.  The two-year intensive lifestyle-medical 
intervention was based on Look AHEAD and the Diabetes Prevention Program (Ikramuddin et 
al., 2018).  Both groups were prescribed a reduced calorie diet to produce one to two pounds 
weight loss per week and were asked to gradually increase physical activity to 325 minutes 
per week.  After the first year, 50% of patients in the RYGB group versus 16% in the intensive 
lifestyle intervention only group achieved the primary clinical end point, including 
hemoglobin A1c < 7%, low-density lipoprotein cholesterol <100 mg/dl, and systolic blood 
pressure <130/80 mmHg.  Although observations at five years continue to show favorable 
results in the RYGB group compared to the lifestyle intervention group, with 23% and 4% 
achieving the primary clinical end point, respectively, both groups had some positive 
outcomes after making lifestyle changes.  This data suggests that while greater weight loss 
and health outcomes are more achievable with the support of bariatric surgery, both long-term 
weight loss methods investigated relied heavily on sustained behavior changes, which may be 
challenging to maintain over the long term (Freire et al., 2012).   
On its own, lifestyle modification often does not lead to significant long-term weight 
loss, leading to the acceptance of bariatric surgical approaches as the mainstream standard for the 
treatment of obesity.  Adherence to the prescribed bariatric lifestyle changes is the foundation to 
the success of bariatric surgery. These recommendations include following an energy restricted 
diet with modified eating patterns and increased physical activity to produce positive long-term 




2.2.2 Bariatric surgery to manage obesity.  
Bariatric comes from the Greek words baros meaning 'weight,' and iatrikos 'the art of 
healing'.  Bariatric or weight loss surgery is defined as gastrointestinal surgical procedures 
aiming to produce significant weight loss in individuals with obesity and overweight whose 
weight places them at higher risk of comorbidity (Rubino et al., 2014).   
The following section will review the three most commonly performed bariatric surgery 
procedures, which are Roux-en-Y-gastric bypass, sleeve gastrectomy, and adjustable gastric 
banding, focusing on the surgical technique as well as the expected weight and health outcomes 
for each.  Strictly malabsorptive procedures, such as jejunoileal bypass, biliopancreatic 
diversion, and duodenal switch, will not be addressed as they are not frequently performed due to 
risk of severe diarrhea, medical and nutritional complications, malnutrition resulting from 
malabsorption, and even mortality.  
 
Roux–en Y gastric bypass. 
Roux-en Y gastric bypass (RYGB), which combines restrictive and malabsorptive 
components, was the most commonly performed procedure in the US between 2000 and 2012 
(Ponce et al., 2016), and continues to be the country’s gold standard procedure (Buwen, 
Kammerer, Beekley & Tichansky, 2015).  RYGB’s anatomical configuration includes reducing 
the stomach pouch to 10-30 milliliters, creating a narrow stoma, or gastrojejunostomy, and 
surgically anastomosing the distal portion of the jejunum to the stomach pouch. Approximately 
150 centimeters of the proximal small intestine is bypassed. Ingested foods “bypass” the 
excluded gastric remnant, the entire duodenum, and a part of the jejunum, with their delivery 
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hastened to the distal portion of the jejunum. The biliopancreatic limb continues to transport 
gastric acid, pepsin, and intrinsic factor produced by the gastric remnant to the distal jejunum.   
Following this surgical intervention, weight loss is predominantly attributed to restriction 
and malabsorption.  Restriction is a result of a reduced stomach pouch and the 
gastrojejunostomy, preventing intake of large portions of food.  Malabsorption occurs due to 
bypassing a significant portion of the small intestine and reducing the area of mucosa available 
for nutrient absorption.  Due to the altered process of digestion, potential vitamin deficiencies of 
iron, calcium, thiamine, and cobalamin exist (Aills et al., 2008; Shukla, Buniak & Aronne, 2015; 
Kissane & Pratt, 2011).  Malabsorption of macronutrients typically only occurs initially 
following the procedure, leading to some noticeable symptoms that quickly resolve as the gut 
adapts to its new arrangement (Flancbaum, 1999). 
Another contributor to weight loss following RYGB procedures is a change in food 
choices due to a learned response.  A long-term complication of RYGB is dumping syndrome, a 
cluster of undesirable symptoms that can either have an early onset or late onset after a meal high 
in fat or items high in refined carbohydrates, such as sugar-sweetened beverages.  Early 
gastrointestinal symptoms including abdominal pain, cramping, nausea and diarrhea.  Late 
dumping syndrome can lead to flushing, hypoglycemia, tachycardia and syncope (Tack, Arts, 
Caenepeel, De Wulf, & Bisschops, 2009; Miras & le Roux, 2013).  These unfavorable symptoms 
teach an individual to eliminate energy dense foods to avoid the uncomfortable consequences of 
their choices, thereby leading to a reduced daily caloric intake. 
There is an abundance of previous research supporting the efficacy of RYGB, not only on 
improved weight loss over the short-term, but also on this positive outcome over the medium and 
long term.  A meta-analysis of 28 studies reported bariatric surgery weight loss outcomes from 
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2003 to 2007 involving 7,883 post-operative bariatric patients.  Findings report excess weight 
loss (EWL) of 61.5% at one year, 69.7% at two years, and 71.2% at more than three years (Garb 
et al., 2009), which are similar outcomes to previous systematic reviews (Buchwald et al., 2004).  
The Swedish Obese Subjects study prospectively observed 2,010 patients after 10 and 15 years 
following surgery, reporting a total weight loss of 25% and 27%, respectively (Sjöström, 2013). 
Furthermore, a substantial number of publications have found positive effects on the 
remission of T2D and other important health outcomes following RYGB (Buchwald et al., 2009; 
Sjöström, 2013; Schauer et al., 2014; Ikramuddin et al., 2018).  Schauer et al. (2014) found 
immediate discontinued need for oral hypoglycemic and insulin treatment among patients who 
were reliant on these medications prior to surgery and complete remission of T2D in 42% of 
patients three years after RYGB.  Subsequently, weight loss and reductions in T2D and 
cardiovascular medications continued at five years (Schauer et al., 2017).  To note, although 
positive benefits of RYGB, including significant weight reduction and remission of T2D, are 
well documented, the exact mechanism of these changes and related physiological changes are 
not fully elucidated.  
 
Sleeve gastrectomy. 
Sleeve gastrectomy (SG) is currently the most frequently performed weight loss surgery 
in the US, accounting for 53% of bariatric procedures (Ponce et al., 2016).  Sleeve gastrectomy 
consists of stapling and dividing the stomach vertically and removing 70% to 85% of it along the 
greater curvature, creating a tubular, “banana shaped” stomach remnant along the lesser 
curvature (Abu-Jaish and Rosenthal, 2010; Kushner & Ryan, 2014).  In the SG procedure, the 
stomach is permanently reduced and the change is not reversible.  
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The SG is an exclusively restrictive procedure and was historically the first stage of a 
two-stage surgery for high risk patients or patients with super obesity prior to a malabsorptive 
procedure (Buwen et al., 2015).  As notable weight loss was observed after the first stage, the SG 
was established as a standalone procedure that is safe, effective, requires less intensive nutrition 
or medical follow-up, and results in superior weight loss compared to adjustable gastric banding 
(Hutter et al., 2011.; Buwen et al., 2015; Nguyen, Nguyen, Gebhart & Hohmann, 2013).   
Similar to RYGB, the SG procedure results in initially rapid weight loss which continues 
for at least one year following surgery.  A review of the clinical outcomes for a sleeve 
gastrectomy reported 60%, 65%, and 66% loss of excess weight at one, two and three years, 
respectively (Shi, Karmali, Sharma, & Birch, 2010).  Mid- and long-term clinical outcomes 
remain undefined; however, in a systematic review of 673 SG patients, 66% had remission of 
their T2D and 27% had improved glycemic control (Gill, Birch, Shi, Sharma & Karmali, 2010).   
 
Adjustable gastric banding.  
Although the AGB was once the most commonly performed bariatric procedure, it is 
being abandoned because it does not provide significant long-standing effects, indicated by poor 
weight loss, weight regain, and frequent reoperations (Thereaux et al., 2014).  Therefore, for the 
purpose of this study, patients that have undergone AGB were excluded from the sample.   
Adjustable gastric banding is a restrictive procedure that greatly differs from the other 
bariatric procedures as it is less invasive, reversible, and associated with limited procedural 
complications due to the absence of a staple line (Marin-Perez, Betancourt, Lamota, Lo Menzo, 
Szomstein & Rosenthal, 2014).  The AGB technique involves placement of an inflatable silicone 
band around the proximal part of the stomach, distal to the gastroesophageal junction. The band 
 30 
 
divides the stomach into two parts: a small, 10-20 milliliter portion of the stomach above the 
band, and the larger, remaining portion of the stomach below the band (Kissane & Pratt, 2011).  
The small gastric pouch above the band limits food intake and slows the ingestion of food.  The 
level of restriction is determined by injecting saline through a subcutaneous port connected to the 
silicone band via tubing, which in turn fills the silicone band and reduces the entryway into the 
gastric pouch (Dixon, Straznicky, Lambert, Schlaich, & Lambert, 2012).  Tightening or 
loosening the gastric band with saline decreases or increases the intake of food.  Adjustments are 
dependent on the individual’s desired level of fullness.   
Adjustable gastric banding can be effective with improved degree of EWL over time, 
with average weight loss of approximately 42% by one year, 50% by two years, and 55% by 
three years (Garb et al., 2009).  Improvements are also seen in metabolic syndrome and 
hypertension at two years post-operative (Ooi et al., 2017).  Despite these favorable short-term 
outcomes, in the long-term this procedure becomes less effective.  Even though AGB reduces the 
intake of large volumes of food, individuals are able to ingest high calorie foods, including sugar 
sweetened beverages and chocolate, without suffering adverse digestive effects such as dumping 
syndrome (Ernst, Thurnheer, Wilms & Schultes, 2009).  Eventually, individuals experience 
weight regain, in some cases exceeding initial pre-operative weight.  Additional AGB 
complications include band slippage or erosion and dysphagia from non-adherence to dietary 
guidelines.  As a result of gastric band complications or failure, reoperation to remove the AGB 
is considered, with a possible conversion to RYGB or SG for improved future outcomes (Aarts, 




2.2.3 Mechanisms of action following bariatric surgery. 
Research continues exploring the significant weight loss and metabolic improvements 
following bariatric surgery because they are not yet completely understood.  Initially, it was 
thought that bariatric surgery’s mechanical restriction of food or nutrient malabsorption were the 
dominating contributors to weight loss, as the creation of a small stomach causes early satiety 
and reduced oral intake generates weight loss.  However, a reduced stomach size appears to be 
only one of several factors contributing to post-operative weight loss. 
 
Endocrine and metabolic changes. 
Although weight loss surgery procedures reduce caloric intake and patient behaviors 
greatly contribute to weight loss, currently, there is also growing consensus that gut hormones 
and adipose tissue metabolism play an important role in weight loss. A change in hormone 
regulation may reduce hunger and increase satiety, but the weight loss mechanism responsible 
for controlling these sensations is poorly elucidated.  Additional proposed mechanisms for 
weight loss include food preferences, taste alternation, and disruption in vagal afferent nerves, 
which are influenced by the type of bariatric procedure (Miras & le Roux, 2013).  Patients may 
also have different surgical outcomes due to their adherence or lack of adherence to dietary and 
exercise advice, calling for this additional research into how these factors can influence patients’ 
behavior changes towards favorable outcomes. 
Strong evidence supports extensive metabolic changes following bariatric weight loss 
surgery, with the gut-brain axis acting as a major factor of appetite regulation.  Gut hormones 
which have either an orexigenic or anorexigenic effect on appetite, including ghrelin, glucagon-
like peptitde-1 (GLP-1), peptide tyrosine tyrosine (PYY), leptin, cholecystokinin, 
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oxyntomodulin, and insulin, are altered after bariatric surgery (Miras & le Roux, 2013).  The 
strong potential effects these gut hormones can have on intake and therefore on weight 
encourage the need for improved understanding of how adherence to post-operative diet and 
exercise behavior may counteract the influence of these possible hormonal changes.   
 
Appetite reduction. 
Ghrelin is a hormone produced primarily by the fundus of the stomach and upper 
intestine, in the jejunum and duodenum. It rises before a meal, contributing to the sensation of 
hunger, and is rapidly suppressed by food intake (Abu-Jaish & Rosenthal, 2010).  Individuals 
with obesity have lower fasting ghrelin levels compared to normal weight individuals.  
Accompanying diet-induced weight loss, a rise in ghrelin levels increases hunger, creating a 
barrier to sustaining long-term weight loss.  Thus, ghrelin is hypothesized to have a role in the 
long-term regulation of body weight (Cummings et al., 2002).   
Surgical procedures that decrease ghrelin levels may be beneficial, as lower levels of 
ghrelin promote feeding behaviors in favor of weight loss.  Ghrelin levels are significantly 
reduced following SG as a result of the elimination of the majority of ghrelin-producing cells 
located on the resected and removed gastric fundus (Karamanakos, Vagenas, Kalfarentzos, & 
Alexandrides, 2008), leading to greater appetite suppression and consequently excess weight 
loss.  Early RYGB research shows that serum ghrelin concentration is suppressed over a 24-hour 
period compared with stable weight individuals (Cummings et al., 2002).  Two years after 
RYGB, ghrelin levels remain reduced, potentially contributing to improved insulin response and 
glucose control, resulting in remission of T2D (Malin et al., 2014).  While AGB procedures are 
associated with normal ghrelin response, Langer et al.’s (2005) comparison of restrictive 
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procedures suggests a significant ghrelin reduction immediately following the SG procedure, 
which may contribute to superior weight loss in SG in comparison to AGB.  
 
Satiety induction.  
PYY works in concert with GLP-1 to slow gastric emptying and stimulate satiety.  PYY 
and GLP-1 are secreted from the enteroendocrine L cells of the small intestine in response to a 
meal, with higher concentrations in the distal ileum and colon.  Previous research has shown an 
exaggerated PYY release after both RYGB and SG but not after AGB, a change that can occur 
within a few days following surgery, concurrent with significant weight loss (Karamanakos et 
al., 2008; Korner et al., 2005). 
As these hormonal alterations indicate, the role of bariatric surgery has gone beyond 
treating weight.  As a consequence of these changes, “metabolic surgery” may now be 
considered a more appropriate term for describing the metabolic effects that occur following 
bariatric surgery (Rubino et al., 2014).  A deeper understanding of these gut hormones can 
further elucidate post-operative adaptations and therefore help identify the behavioral changes 
needed to support continuous weight loss and maintenance. 
 
2.3 Nutrition Recommendations after Bariatric Surgery  
The National Institutes of Health established eligibility criteria for bariatric surgery 
according an individual’s BMI.  Prior to a procedure, a multidisciplinary team evaluates the 
suitability of potential patients by having them undergo a variety of exams and consultations 
including medical assessment and a psychosocial-behavioral evaluation.  Important to this peri-
operative process is that the bariatric patient is well informed and willing to commit to the 
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nutritional and behavioral changes required following surgery (Aills et al., 2008; Mechanick, 
Kushner, Sugerman et al. 2008; Mechanick, Youdim, Jones et al., 2013). 
The ASMBS Nutrition Committee published the Allied Health Nutritional Guidelines for 
Surgical Weight Loss in 2008.  This publication provides an outline of the nutrition guideline for 
weight loss surgery patients.  Despite these guidelines, post-operative dietary protocols may vary 
depending on surgical practices as clinical practice standardization of bariatric diet 
recommendations has not been established (Aills et al., 2008; Parrott et al., 2017).  Future 
consideration is needed to develop a standardized, evidence-based nutritional standard of 
practice for bariatric treatment.  This study provides suggestions about which diet and exercise 
recommendations aiming to assist with long-term success should be emphasized, providing a 
platform for nutritional standards. 
While post-operative nutrition education may lack consistency, the role of the RDN 
remains crucial across all bariatric surgery programs (Sarwer, Dilks & West-Smith, 2011).  The 
RDN contributes to the success of the patient by promoting important lifestyle changes and 
reinforcing the need to adhere to the bariatric diet prescription (Johnson Stoklossa & Atwal, 
2013). Prior to and following bariatric surgery, an essential and required step includes patients’ 
evaluation by an RDN (Kulick et al., 2010), who provides nutrition guidelines and medical 
nutrition therapy (MNT).  MNT consists of the four step Nutrition Care Process: (a) nutrition 
assessment, (b) nutrition diagnosis, (c) nutrition intervention, and (d) nutrition monitoring and 
evaluation (Parrott et al., 2017).  The aim of the RDN is to provide nutrition education which 
supports favorable behavioral changes in spite of the lack of defined nutrition standards. 
To prevent negative outcomes and improve patients results, most bariatric programs 
require patients to follow-up with the bariatric medical team frequently during the first year, 
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often within two weeks after surgery and at six and twelve months post-operatively.  During the 
first year after bariatric surgery, there is a higher risk for surgical complications (Chang et al., 
2014), and, due to the rapid weight loss, patients are at possible risk for loss of lean body mass as 
well as vitamin, mineral, and electrolyte deficiencies (Flancbaum, 1999).  Even though long-term 
clinical complications decrease after the first year, annual routine follow-up visits are 
recommended to assess and evaluate metabolic and nutrition status after all bariatric surgeries. 
The RDN provides essential nutrition education that addresses the improvement of 
nutrition knowledge and the development of such skills as self-monitoring of diet and exercise 
behaviors, decision making, overcoming barriers, building social support and networks, and 
establishing confidence and self-efficacy (Johnson Stoklossa & Atwal, 2013).  
  
2.4 Overview of Adherence to Post-operative Recommendations 
For optimal weight loss outcomes, bariatric surgery patients must adopt healthy lifestyle 
habits, which include modifying eating behaviors and engaging in an active lifestyle, as per the 
published recommendations from the American Association of Clinical Endocrinologists, the 
Obesity Society, and the American Society for Metabolic and Bariatric Surgery (Aills et al., 
2008; Mechanick, Kushner, Sugerman et al., 2008; Mechanick, Youdim, Jones et al., 2013).  
While previous studies associating postsurgical variables with post-operative weight loss 
outcomes suggest that patients’ commitment to positive eating and lifestyle behaviors is 
necessary for long term weight loss success, there is insufficient research investigating the 
effects of dietary and exercise adherence on the post-operative outcomes of bariatric patients.  
These early findings emphasize the importance of further research investigating factors that 
contribute to adherence.  
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2.4.1 Diet adherence following bariatric surgery. 
One of the factors that may pose as a negative obstacle for long-term weight loss and 
maintenance success is poor adherence to the dietary recommendations (Bergh, Kvalem, Risstad, 
& Sniehotta, 2016).  There is evidence to suggest that poor adherence is associated with 
insufficient weight loss in the long term at 18 to 36 months (Júnior, Do Amaral, & Nonino-
Borges, 2011).  On the other hand, one study found participants with high adherence to the 
recommended diet lost a greater amount of weight by 20 weeks post-operative.  High dietary 
adherence continued to be predictive of weight loss in the long term specifically at 40, 66, and 92 
weeks after surgery (Sarwer et al., 2008).  Aarts, F. et al. (2015) found similar results, with high 
dietary adherence correlating with weight loss at 12 months.  A limitation of these studies is that 
many measured dietary adherence with a single item global adherence questionnaire, which lacks 
a measurement of a specific behavior. Additionally, a systematic review noted a majority of 
studies use a wide range of methods to assess and define dietary adherence, including self-report, 
which relies on participants’ accurate recall and honesty (Hood et al., 2016).   
Only a few studies have explored diet behaviors following bariatric surgery.  A study 
which assessed consuming a sufficient amount protein, namely > 60g/day, found that participants 
self-reported an increase in adherence at 3 and 6 months and full adherence by 40% of 
participants by year one (Dagan et al., 2017).  Similarly, in another study of 427 RYGB patients, 
72.5% and 71.3% self-reported achieving the protein intake goal of 1.1 g/kg of body weight at 6- 
and 12-months post-operative, respectively (Raftopoulos et al., 2011).  
Additionally, in a study by Thomas et al. (2011), 21 post-operative patients self-reported 
their eating and exercise patterns by recording real time data via a handheld computer for six 
days.  Results indicated that less than half (47.6%) reported consuming the recommended five 
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serving of fruits and vegetables per day and avoiding concentrated sweets and snacks.  One third 
of participants (36.8%) avoided calorie dense fluids such as soda or fruit juice.  Of those that 
failed to adhere to the recommendation to limit sugar sweetened beverages, results showed that 
25% of the beverages they consumed daily were from a calorically dense beverage (Thomas et 
al., 2011).  Overall, this study was able to identify that patients were nonadherent to important 
post-operative behaviors that may improve weight and health outcomes; however, this study was 
unable to explain reasons why the behavioral commitment was not sustained.  
 
2.4.2 Physical activity adherence following bariatric surgery. 
Bariatric patients are recommended to follow the 2008 Physical Activity Guidelines for 
Americans by engaging in a minimum of 150 minutes of moderate-intensity aerobic activity per 
week, aiming to increase to 300 minutes per week, while also incorporating strength training 
involving all major muscle groups two to three times per week (Mechanick, Youdim, Jones et 
al., 2013).  In some studies, physical activity has been established as an important predictor of 
weight loss outcomes and weight maintenance following bariatric procedures.  A cross-sectional 
study by Evans et al. (2007) found that engagement in moderate- to high-intensity physical 
activity results in enhanced weight loss and maintenance at 6 and 12 months after surgery.   
Observational studies indicate that self-reported physical activity levels may be low pre-
operatively but may increase over time, concurrently with weight loss.  However, it is not clear 
whether patients experience more weight loss because of adherence to exercise, or whether they 
increase their exercise because their weight loss improves their physical function, thereby further 
motivating them to continue engaging in physical activity (Jacobi, Ciangura, Couet, & Oppert, 
2011; Livhits et al., 2010b).  
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It should be noted that patients may overestimate self-reported physical activity 
behaviors.  This is apparent in Bond et al. (2010), which compared 20 patients’ self-report of 
pre- and post-surgical exercise habits to actual exercise using an accelerometer. Most patients 
reported exaggerated increases in their physical activity post-operatively, including increased 
duration, frequency, and intensity that did not corroborate with the accelerometer. This 
overestimation may be due to patients’ improved physical functioning and perceptions of 
improved wellbeing.  
 
2.5 Weight Recidivism  
Behavioral adherence is of major concern as it has the potential to promote healthful 
lifestyle changes. Yet over time, adherence to recommendations appears to decline, making 
weight regain more possible.  For the first one to two post-operative years, a majority of bariatric 
patients experience significant positive weight loss outcomes, defined as greater than or equal to 
50% EWL (Robinson et al., 2014; Livhits et al., 2010a).  However, a minority of patients can 
experience negative weight loss outcomes, which has been defined as less than 50% of EWL 
(Livhits et al., 2010a).  Post-operative patients can also experience significant initial weight loss, 
but then regain some or all of their weight, leading to weight recidivism.  
Following bariatric surgery, most patients experience a “honeymoon” period, often 
defined as the 12 to 18 months after surgery, when weight loss requires little effort by the patient 
as it occurs due to anatomical reduction of nutrient intake (Bocchieri-Ricciardi, 2006) and the 
physiological mechanisms such as the changes in the gut hormones and appetite control 
(Chakravartty, Tassinari, Salerno, Giorgakis & Rubino, 2015).  This time period the can be seen 
as the most crucial time for patients, as they are encouraged to gradually adopt changes in their 
eating and exercise pattern to prevent future weight regain (Endevelt, Ben-Assuli, Klain, & 
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Zelber-Sagi, 2013).  Most weight loss occurs between 12 to 24 months post-operative, after 
which weight loss often ceases if patients have not modified their lifestyle habits, subsequently 
leading to weight regain (Bergh et al., 2016).  Regrettably, weight recidivism can negatively 
affect quality of life and increase the possibility of relapse of comorbidities.   
While weight recidivism is a concern following surgery, its rate within the bariatric 
population is unclear as there is no standard definition of what constitutes significant weight 
regain (Lauti et al., 2017).  One study estimates that at two years post-operative, 14% of patients 
regain more than 10% of the weight they initially lost (Freire et al., 2012).  Another suggests that 
over a longer post-operative period of 5 years, patients experience weight recidivism defined as 
anywhere between 9 to 91% of weight lost (Lauti et al., 2017).  Defining weight regain standards 
following bariatric surgery can likely help estimate its frequency while gaining a better 
understanding of weight recidivism over time can improve long term patient outcomes. 
It is clear that sustained long term weight loss is important for enduring health 
improvements associated with bariatric surgery.  To achieve and maintain optimal weight loss 
after surgery, the need to adhere to bariatric diet and exercise recommendations is critical.  When 
patients don’t adhere to these behavioral changes earlier on, they find it more challenging to 
adapt to and maintain the changes over a longer period of time.  This study evaluated adherence 
to diet and exercise recommendations and its relation to weight loss between specific post-
operative timeframes.  These findings may help improve long term weight loss outcomes by 
identifying potential predictors of weight regain and the critical periods when diet and exercise 




2.6 Theoretical Framework and Hypothesis Development 
In order to better understand the consequences of post-operative weight loss and weight 
regain, it is necessary to investigate patients’ relationship to behavioral change. This requires 
efforts directed at explaining the behavioral determinants associated with change, specifically the 
motivation and intention to adhere to bariatric recommendations.  Such efforts are better 
understood by using a psychosocial theoretical model of food choice and behavioral change.  
The benefits of a theoretical foundation include, but are not limited to, assisting with the 
identification of measurable objectives, which provides guidance for intervention development, 
thus assisting individuals to consider their decisions to act on a given behavior.  The use of a 
theoretical model also allows the researcher to categorize behaviors into determinants, such as 
attitudes, subjective norms, perceived behavioral control, and self-identity. These determinants 
identify areas where behaviors are strong or where they weaken, eventually helping determine 
why a person is not performing a specific behavior. Furthermore, research shows that theory-
based interventions are generally more effective than non-theory-based interventions (Glanz & 
Bishop, 2010; Glanz et al., 2008; Baranowski, Lin, Wetter, Resnicow, & Hearn, 1997).  
A popular theoretical framework for explaining health-related behavior is the TPB 
(Godin & Kok, 1996).  A meta-analysis of fifty-six studies that applied TPB to a variety of 
health behaviors reported that TPB accounted for 34% and 41% of the variance in behavior and 
intention, respectively (Godin & Kok, 1996).  Because of the efficacy of theoretical frameworks 
and the TPB’s applicability to examining behavioral intention, this study uses this well-
established theoretical model.   
The TPB model is an extension of the Theory of Reasoned Action developed by Fishbein 
and Ajzen (1975).  Motivation for behavior change and the underlying reason to take action is 
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explained by the constructs of the TPB.  A central concept proposed by TPB is that an 
individual’s behavior is driven by his or her intention to perform a given behavior and his or her 
perception of control over the behavior.  Intention is predicted through three intermediate 
constructs: the individual’s attitudes toward behavior, subjective norms, and perceived behavior 
control (PBC).  Attitude towards a behavior is described as whether the individual’s opinions 
about performing the behavior are favorable or unfavorable.  Subjective norms refer to if the 
peers who influence the individual’s decision-making process either approve or disapprove of the 
individual’s achievement of the behavior.  PBC is defined as the individual’s perceived ease or 
difficulty to perform a behavior in question, and is comparable to the construct of self-efficacy, 
or the individual’s confidence in engaging with a specific behavior.  PBC has a direct influence 
on a behavior as well as an indirect influence on behavior by impacting the intention to perform 
the behavior (Ajzen, 1991; Glanz et al., 2008).  
According to TPB, these intermediate constructs are determined by a set of beliefs.  
Attitude is based on behavioral beliefs, which are an individual’s evaluation of the anticipated 
behavioral outcome and also anticipated emotions about performing the behavior.  Subjective 
norms are determined by normative beliefs, which are how the expectations of the people who 
are important to the individual impact whether the individual feels motivated to comply with 
those expectations.  As a result, the individual eventually performs the behavior.  PBC is based 
on control beliefs, referring to an individual’s perceptions about the presence of factors that 
facilitate or inhibit behavioral performance (Fishbein & Ajzen 2011; Contento, 2016).   
To better understand whether or not an individual intends to adhere to a behavior, 
potentially leading to behavioral change, this study will incorporate the construct known as self-
identity to form the extended TPB model.  Self-identity is the extent to which adhering to a 
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behavior is an important component of one’s self-concept (Ajzen, 1991; Conner & Armitage, 
1998).  There is recent evidence suggesting self-identity is a successful predictor of healthy 
eating (Brouwer & Mosack, 2015) and exercise behavior (Jackson, Smith & Conner, 2003; Ries, 
Hein, Pihu & Armenta, 2012).  
The Health Action Process Approach (HAPA) is another theoretical model which may 
help understand the motivators of individuals who adhere to desired behaviors over the long-
term.  HAPA, developed by Schwarzer, involves two phases: a motivational phase and a 
volitional phase (Glanz et al., 2008). 
Within the motivational phase, behavioral intention is influenced by outcome 
expectations and self-efficacy. Outcome expectation refers to perceived benefits of adhering to a 
behavior.  In this study, perceived benefits of the surgical intervention increase the intention to 
adopt the behavior.  Self-efficacy pertains to individuals’ perceived capability to implement a 
new behavior.  Successful bariatric patients are more liked to develop new intentions when they 
have greater self-efficacy (Schwarzer & Luszczynska, 2015).   
  In the volitional or action phase, action planning is a variable between behavioral 
intention and the behavior. Action planning involves (a) the steps to implement a behavior, 
which in the case of bariatric patients may include when, where, and how to be implement a 
healthy behavior, and (b) coping planning, or the perceived capability of coping after falling off 
track including the strategies for dealing with such setbacks. Self-efficacy is required for 
behavior initiation and maintenance as well as optimistic beliefs about one’s ability to maintain 
the behavioral changes. Using HAPA in this study will help explore the factors that help patients 
who are considered successful maintainers. 
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Effective and sustainable weight loss in bariatric patients stems from adherence to diet 
and exercise recommendations established by ASMBS. This study explored ways to increase 
adherence as little is known regarding how the intention to adhere to these behaviors impacts 
actual adherence to the behaviors that can lead to weight loss success. In this study, it was 
hypothesized that the likelihood of demonstrating a stronger intention to adhere to a bariatric 
behavior and in turn adhering to bariatric diet recommendations increases when: the individual 
has a favorable attitude towards healthy bariatric eating and exercise behaviors; significant others 
support the individual engaging in this behavior; the individual has a positive perception about 
performing bariatric behaviors; and the individual self-identifies as a healthy eater.  Factors of 
importance include adherence to dietary recommendations related to intake of proteins, fruits, 
and vegetables, sweet snacks, salty snack foods, and sugar sweetened beverages, as well as 
participation in physical activity. It was hypothesized that when the individual self-identified as 
being physically active, the individual would demonstrate a stronger intention to adhere to 
exercise behavior, in turn increasing the likelihood of adhering to bariatric recommendations for 
exercise.   
The findings of this investigation may provide guidance to dietitians, psychologists, 
surgeons, and others involved in bariatric treatment on how to more successfully treat this 
population, positively impacting the efficacy of bariatric patient education and therefore patient 
outcomes. 
 
2.7 Diet and Exercise Behaviors for Weight Management 
The 2015-2020 Dietary Guidelines for Americans encourages individuals who are 
overweight to manage weight by making healthy food and beverage decisions while reducing 
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energy intake (US Department of Health and Human Services, 2017).  Strategies may include 
decreasing intake of energy dense foods and drinks such as sugar sweetened beverages, salty 
snack foods, and sweets while increasing low energy, nutrient dense foods such as fruits and 
vegetables, and expending energy by increasing physical activity.  
  
2.7.1 Protein. 
A diet rich in high-protein foods has been shown to have a protective effect against 
obesity.  A high protein diet is associated with appetite control and greater long-term body 
weight management (Westerterp- Plantenga, Nieuwenhuizen, Tomé, Soenen & Westerterp, 
2009). 
There is strong evidence supporting that protein rich foods provide greater satiety 
compared to carbohydrates and fats.  A review by Leidy et al. (2015) demonstrated that a high-
protein meal appears to affect gastrointestinal hormones that influence appetite signals. 
Specifically, compared to a normal protein meal, high protein intake increases the production of 
the satiety hormones GLP-1 and PYY, leading to postprandial fullness, while suppressing 
ghrelin, which reduces hunger.  In a sample of women with obesity, participants reported 
increased satiety and decreased hunger level, desire to eat, and fast food fat cravings following a 
high-quality protein meal (Gwin, Maki, & Leidy, 2017).  Moreover, in a group of men with 
obesity and overweight, a high protein diet produced greater satiety and night time appetite 
control when eating three meals as opposed to six meals (Leidy, Tang, Armstrong, Martin & 
Campbell, 2011).  As a result of these appetitive and hormonal shifts, weight loss may occur due 
to improving adherence to a reduced daily energy intake (Leidy et al., 2015). 
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In addition, research supports protein’s positive effect on weight loss both over the short 
and long term. One study shows that following a diet with protein as 35% of daily caloric intake 
for a 12 week period promotes weight loss by reducing 21.2% of body fat while preserving lean 
body mass (Wycherley, Buckley, Noakes, Clifton & Brinkworth, 2013).  In a meta-analysis of 13 
studies, individuals with obesity were prescribed a very-low-carbohydrate diet, of which 
approximately 20% of daily intake was high protein, for a time frame of greater than one year. 
The study found similar results for benefits in body weight reduction (Bueno, de Melo, de 
Oliveira & da Rocha Ataide, 2013). 
The current recommended daily allowance (RDA) of protein for adults is a minimum of 
0.8g protein/kg of body weight per day.  However, a high protein diet of 1.2 to 1.6 g/kg of body 
weight per day would be more appropriate to achieve the positive effects associated with a high 
protein diet, leading to weight loss through improvements in appetite control and reduction of 
caloric intake (Phillips, Chevalier & Leidy, 2016).  To meet these needs, it is proposed to follow 
an energy-controlled diet with a specific protein quantity of 25-30 grams per meal (Gwin, Maki 
& Leidy, 2017). 
Most recent studies are identifying a favorable effect between increased protein intake 
and weight loss and management. However, there are gaps in the research on the specific effect 
that protein has on satiety. Additionally, many of the studies are limited because individuals only 
comply with diet plans for a short duration and in a controlled ad libitum environment, leading to 




2.7.2 Fruits and vegetables. 
The health benefits of including fruits and vegetables as a regular part of the diet have 
been well documented.  The 2015-2020 Dietary Guidelines for Americans (DGAs) encourages 
the increase of fruits and vegetables, which may help reduce the risk of obesity (US Department 
of Health and Human Services, 2017).  Fruits and vegetables are low energy, nutrient dense 
foods with a high-water content, contributing food volume while maintaining a low-calorie diet. 
Fruits and vegetables are also high in fiber, which can lead to a sensation of fullness and which 
may also have additional health benefits, such as lowering cholesterol or helping maintain 
glycemic control (Slavin & Lloyd, 2012; Carter, Gray, Troughton, Khunti & Davies, 2010).   
There are several intervention studies suggesting that low energy dense foods such as 
fruits and vegetables can decrease total food intake and positively affect satiety.  Systematic 
studies suggest that an eating pattern higher in fruits and vegetables is linked to overall decreases 
in energy intake and is also inversely associated with body weight (Rolls, Ello-Martin, & Tohill, 
2004; Ledoux, Hingle, & Baranowski, 2011).  A controlled trial randomized individuals with 
obesity into an intervention group, which received nutrition education to increase intake of fruits 
and vegetables by using them to replace high-fat, high-energy foods, or a control group, which 
did not receive any nutrition advice (Svendsen, Blomhoff, Holme, & Tonstad, 2007).  After three 
months, the individuals in the experimental group reduced weight and improved blood pressure 
in comparison to the control group.  Another study using a similar dietary intervention for a 16-
week period among individuals with overweight found a significant decrease in BMI and 
improved insulin levels (Järvi, Karlström, Vessby, & Becker, 2016). 
To manage weight, the goal is to reduce energy intake per meal, which can be done by 
increasing fruits and vegetables in combination with decreasing fat intake.  Other studies have 
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shown that substituting meats and grains with vegetables reduces the total caloric intake per 
meal.  However, advising to solely add more vegetables to a meal is not sufficient to reduce 
caloric intake (Rolls, Roe, & Meengs, 2010).  Instead, increasing fruits vegetables while also 
reducing intake of more energy dense foods is required for increasing satiety while decreasing 
intake of calories. 
Although favorable effects of fruits and vegetable consumption are apparent, individuals 
of low socioeconomic status have a lower intake of these foods due to a variety of barriers 
(Giskes, Avendaňo, Brug, & Kunst, 2010) including availability, cost, and lack of knowledge 
and skills on how to prepare these foods. There is a need to fully understand the unique barriers 
in diverse populations to develop strategies to improve long-term adherence to a diet rich in 
fruits and vegetables.  
 
2.7.3 Sweets and salty snack foods. 
Previous cross-sectional studies found a positive association between diets high in energy 
dense foods and increased BMI among adults.  Therefore, to manage body weight, limiting 
portions of high energy dense foods from the diet is essential.  Adopting a dietary pattern 
characterized by limited high energy dense foods can also improve overall diet quality (Ledikwe 
et al., 2006). 
Although previous research has rigorously examined the relationship between energy 
dense beverages and obesity (Malik, Schulze, & Hu, 2006), results of research surrounding 
energy-dense snack foods such as chips, baked goods, and candy have been limited and mixed.  
In one longitudinal study examining the consumption of high energy dense foods, including 
baked goods, ice cream, and potato chips, these foods did not affect weight in premenarcheal 
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girls (Phillips et al., 2004).  However, other studies have found different results regarding high 
energy dense food and weight gain. A prospective 8-year study showed that among the 50,000 
adult females enrolled in the Nurses’ Health Study, dietary patterns including high intakes of 
sweets and desserts was associated with long term weight gain (Schulze, Fung, Manson, Willett, 
& Hu, 2006).  
 In three large, prospective cohort studies in the US,, including the Nurses’ Health Study I 
and II and the Health Professionals follow-up study, increased consumption of potato chips and 
potatoes among males and females was significantly associated with weight gain at four year 
follow-up, while increased intake of fruits and vegetable was associated with less weight gain.  
Furthermore, consumption of potato chips and sweets contributed to high glycemic index and 
glycemic load.  Foods that are low in nutritional value and high in calories greatly contribute to 
the obesity epidemic and require future investigation using longitudinal studies to enhance 
current findings (Mozaffarian, Hao, Rimm, Willett, & Hu, 2011).  
 
2.7.4 Sugar-sweetened beverages. 
Over the past decades, the consumption of sugar-sweetened beverages among Americans 
has significantly increased.  Sugar-sweetened beverages are liquids that contain added caloric 
sweeteners and include regular soda, fruit juices, sports drinks, sweet tea, energy drinks, as well 
as coffee or tea beverages with added sugars.  Between 1977 and 1996, the daily caloric 
sweetener consumption for all persons two years of age and older in the US increased by 83 
kilocalorie (kcal), of which 54 kcal per day is from soda (Popkin & Nielsen, 2003). Currently, 
sugar-sweetened beverage consumption contributes to approximately 7% of total energy intake 
for adults in the United States (Kit, Fakhouri, Park, Nielsen, & Ogden, 2013).  Consumption of 
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sugar-sweetened beverages is associated with numerous health issues such as obesity, T2D, 
insulin resistance and cardiovascular disease (Basu, McKee, Galea, & Stuckler, 2013). Due to 
the large amount of refined sugars in sugar-sweetened beverages, the lack of concurrent 
reduction in energy intake from other dietary sources, and the low satiety produced by the 
beverages’ liquid calories, their intake leads to a significant increase in total energy 




Participating in and maintaining a regular regimen of physical activity is a key strategy to 
improving outcomes in obesity treatment.  Previous research has shown when physical activity is 
combined with an energy restricted diet, weight loss and long-term maintenance of weight loss 
are improved significantly compared to energy restriction alone (Johns, Hartmann-Boyce, Jebb, 
Aveyard & Group, 2014).  In a large prospective study, participants who increased their physical 
activity over time gained less weight at the four-year outcome period compared to those that who 
decreased their physical activity and experienced consequent weight gain (Mozaffarian et al., 
2011) 
Physical activity is recommended as an essential part of weight management by several 
public health agencies.  The 2018 Physical Activity Guidelines for Americans recommends 150 
minutes per week of moderate-intensity physical activity to provide general health benefits.  
However, to meet weight control goals, it is imperative that individuals engage in a greater level 
of exercise.  For adults with obesity or overweight, the American College of Sports Medicine 
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(2013) recommends engaging in 300 minutes per week of moderate-intensity physical activity or 
150 minutes per week of vigorous-intensity activity.  
Evidence demonstrates the importance of moderate- to vigorous-intensity physical 
activity to enhance long term weight loss and to prevent weight regain.  Among this research is 
the largest longitudinal study of weight loss maintainers known as the National Weight Control 
Registry (NWCR), which includes approximately 4,000 enrolled participants.  The purpose of 
this study was to identify characteristics and key strategies required to lose weight and prevent 
weight regain after weight loss.  In order to meet NWCR criteria, participants need to maintain 
weight loss of 13.6 kg for at least one year.  Participants in the NWCR indicate engaging in 
approximately 60 minutes of moderate intensity activity per day as effective to prevent weight 
gain.  This corresponds to an energy expenditure of approximately 2,827 kcal/week, which is 
equivalent to walking 28 miles per week.  Furthermore, other studies have indicated that 
individuals who successfully maintain a large amount of weight loss report similar physical 
activity as participants in the NWCR (Catenacci et al., 2011).  
To identify the effects of greater amounts of physical activity, a randomized prospective 
study assigned participants to varying levels of targeted energy expenditure. For 18 months, 
participants were either in the low level exercise group, with an average expenditure of 1,000 
kcal/week, or in the high level exercise group, with an average expenditure of 2,500 kcal/week.  
There was no weight loss difference between groups at 6 months; however, by 12 months there 
were significant differences, with the 2,500 kcal expenditure group having significantly greater 
weight loss.  Higher levels of exercise were predictive of greater weight loss compared to lower 
exercise levels.  Participants engaging in greater amounts of exercise after initial weight loss 
experience less regain compared to those who only participate in low to moderate exercise 
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volume.  Despite great variation in the percentage of individuals adhering to the targeted energy 
expenditure, this study suggests that self-directed physical activity can also have a significant 
effect on body weight regulation (Jeffery, Wing, Sherwood, & Tate, 2003) 
Moreover, regularly engaging in physical activity with increasing levels of intensity 
increases cardiorespiratory fitness associated with improved blood pressure and glycemic control 
(Jakicic, Rogers, Davis, & Collins, 2018).  Highlighting the importance of physical activity for 
improved health outcomes, Wing, Venditti, Jakicic, Polley and Lang (1998) reported physical 
activity alone or in combination with reducing dietary calories over a two-year period can lead to 
body weight reduction, thus decreasing the relative risk of developing T2DM in individuals with 
normal or impaired glucose tolerance. 
Additional research is required to understand how physical activity duration and intensity 
can be most effective in terms of weight management (Butryn, Forman, Hoffman, Shaw, and 
Juarascio, (2011). This can help patients find continued motivation to be physically active and 
help healthcare providers provide more successful strategies to promote adherence to 
recommended levels of physical activity. 
 
2.8 Conceptual Contributions to the Field of Weight Management 
The prevalence of overweight and obesity has increased during the past few decades and 
is associated with numerous serious comorbidities (Flegal et al., 2009).  Concurrently, with the 
rise in obesity there has been an increase in consumption of high energy dense food and drinks 
(Giskes, van Lenthe, Avendano-Pabon, & Brug, 2011).  The first option for weight management 
are lifestyle interventions including diet, exercise, and behavioral changes, as well as 
pharmacotherapy, both of which unfortunately only produce modest weight loss over the long-
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term (Kushner & Ryan, 2014).  Therefore, bariatric surgery has emerged as a treatment option 
for individuals with severe obesity due to its substantial long-term weight loss and improved 
obesity related comorbidities.  
Bariatric surgery results in mechanical and physiological changes, controlling portion 
sizes, hunger, and satiety levels.  Despite these positive results, these effects alone may diminish 
over time, placing an individual at risk for weight regain (Miras & le Roux, 2010; Chakravartty 
et al., 2015; Courcoulas et al., 2013).  Thus, the need for patients to commit to healthful 
behaviors is essential in the early post-operative period, as it may help to prevent weight regain. 
A major challenge is the insufficient understanding of the behaviors that are most important for 
long-term success.   
It is necessary to identify valid and reliable measures to help define the appropriate level 
of adherence to specific eating and physical activity behaviors for bariatric surgery patients at 
different post-operative time points.  One step towards this goal is to use the TPB model, which 
can provide a conceptual framework to explore the facilitators and barriers to adherence.  Based 
on these theoretical explanations, nutrition education interventions can be developed to better 
promote weight maintenance.  Furthermore, the identification of the determinants of adherence 
could lead to improved standardization of post-operative bariatric recommendations and 





This chapter describes the research methods of this study.  First, it will provide an 
overview of the study design and approach.  Next, a review of the research instrumentation will 
follow, detailing the development of items that were used for this survey.  Then will be a 
description of the setting, sample participants, inclusion and exclusion criteria, and human rights 
protection.  Last will be the data collection methods and statistical techniques for data analysis. 
 
3.1 Overview of Research Purpose and Research Design 
This study consisted of a quantitative component and a qualitative component that 
together addressed three quantitative study aims and one qualitative study aim.  The first aim was 
to describe the degree of self-reported adherence to six key bariatric behaviors which were 
prescribed to patients that have undergone bariatric surgery as their post-operative bariatric 
recommendations. Specifically, the six bariatric behaviors investigated here are related to daily 
consumption of (a) protein, (b) fruits and vegetables, (c) concentrated sweets, (d) salty snack 
foods, (e) sugar sweetened beverages, and to participants’ (f) daily participation in physical 
activity.  The second aim examined which of the psychosocial variables found in the extended 
TPB explains behavioral intention and behavioral adherence.  The third aim was to investigate 
the relationship between self-reported adherence to the six bariatric behaviors and weight loss 
among bariatric patients between 6 to 24 months post-operative.  Finally, the qualitative 
component aimed to explore and capture, through individual interviews, the insights of bariatric 
patients and their perceptions of what makes it possible or difficult to adhere to the prescribed 
diet and exercise plan. 
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Previous research suggests that a mixed methods approach is the most appropriate 
research strategy to capture the complexities surrounding behavioral adherence.  A sequential 
explanatory design was selected for the purpose of testing the hypothesis of this study.  A larger 
quantitative methodology was the primary method of data collection to gain an understanding of 
adherence to recommendations, with the smaller qualitative data set playing a supportive role in 
the study, aiming to expand on the quantitative results (Creswell & Plano Clark, 2017).   
   During the quantitative method component, this study first measured the adherence to the 
six recommended behaviors and its relationship to weight loss.  Then it measured TPB variables 
and adherence to diet and exercise behaviors through the use of instruments developed 
exclusively for this investigation.  Findings from the quantitative component were further 
explored by analyzing the data from the qualitative method component, which was collected 
through in-depth individual interviews.  The results from both the quantitative and qualitative 
methods were interpreted together to more richly enhance the existing literature on factors that 
influence adherence to post-bariatric surgery diet and exercise behaviors.  Figure 3.1 describes 








































 Figure 3.1 Study participant recruitment process and study time flow
188 
Assessed for eligibility for 
quantitative study 
136  
Included in quantitative analysis 
158  
Enrolled in quantitative study 
 
22 excluded 
• 7 unit non-response 
• 11 incorrect completion 
• 4 did not return instruments 
 
30 excluded 
• 18 did not meet inclusion criteria 
• 12 declined to participate 
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From reliability sample 
146 
Assessed for eligibility for 
qualitative interviews 
98 excluded 
Did not meet inclusion criteria 
 
11  
Included in qualitative analysis 
48 
Recruited for qualitative interviews 
 
37 excluded 
• 25 unable to contact 
• 7 did not attend interview 
• 5 declined to participate 
 
Quantitative recruitment  
January 2018- October 2018 
Quantitative data analysis  
June 2018- February 2019 
Qualitative recruitment  
August 2018- November 2018 
Qualitative data analysis  















3.2 Setting and Participants 
This study was conducted in a single institution, Harlem Hospital, which is an urban 
public hospital in New York City.  Harlem Hospital is part of the New York City Health and 
Hospitals Corporation health care system, which is dedicated to serving the community 
regardless of patients’ ability to pay for comprehensive health care treatment, providing care to 
predominantly low income, ethnically diverse individuals.  The hospital is located in central 
Harlem, a predominantly African American area whose population is also nearly one quarter 
Hispanic (23%). In the past, Harlem Hospital mainly treated those within the local central 
Harlem community, an area which is historically African American (Ford, J. G. et al., 2001).  
However, given recent changes in the area’s demographic and the ability for physicians within 
the New York City Health and Hospitals network to refer patients from other facilities, Harlem 
Hospital also treats many residents from the surrounding areas of East Harlem and the South 
Bronx, both of which have a large proportion of Hispanics (King et al., 2015). 
Harlem Hospital was granted privileges by the Center for Medicare and Medicaid 
Services to provide bariatric services to the Medicaid population.  Additionally, the American 
College of Surgeons designated Harlem Hospital to be a Metabolic and Bariatric Surgery 
Accredited-Comprehensive Center.  With these standards, the program meets a high volume of 
surgical cases and follows a standardized care path led by experienced surgeons, resulting in 
high quality of care and positive surgical outcomes for the participants.   
  Prior to their procedures, patients met with an RDN for counseling and education 
regarding healthy food choices and the need to exercise to increase the likelihood of positive 
post-operative outcomes.  Nutrition consultations lasted 30-60 minutes and occurred one to six 
times prior to surgery depending on the patient’s insurance requirements and need for additional 
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counseling, at the dietitian’s discretion.  Furthermore, a psychologist assessed patients’ 
understanding regarding the need to adhere to lifestyle modifications and their readiness to 
change.  Following surgery, patients were invited to attend monthly nutrition support groups and 
to follow-up quarterly with the bariatric medical providers during the first year and bi-annually 
in the second year.  In addition to pre-operative counseling, the dietitian provided patients with 
written nutrition education materials reinforcing the post-operative guidelines so that the patients 
had additional resources to reference once they went home following surgery.  Table 3.1 details 
the bariatric post-operative diet, exercise, and lifestyle recommendations adapted from the 
ASMBS clinical practice guidelines (Mechanick, Kushner, Sugerman, et al. 2008; Mechanick, 
Youdim, Jones, et al., 2013), which the RDN reviewed with the patients during their pre-
operative counseling sessions.  Participants received care and education in their preferred 




Table 3.1  




1. Select lean, high protein foods to eat first at every meal 
2. Select high fiber foods by eating 3-5 servings of fruits and vegetables daily 
3. Avoid sweets foods 
4. Avoid snacks that are high in salt by reading food labels (i.e. potato chips, pretzels, 
saltines) 
5. Avoid sugar sweetened beverages (i.e. regular soda, juice) 
6. Avoid alcohol for the first year after surgery  
7. Avoid rice, bread, or pasta for the first 6 months after surgery 





1. Replace a meal with protein shake when needed 
2. Drink slowly without gulping or using straws 
3. Drink 6-8 cups (48-64oz) of water or no/low calorie beverages throughout the day to 
remain hydrated 
4. 30/30 Rule: never eat and drink at the same time – drink 30 minutes before and 30 
minutes after eating to avoid vomiting 
Exercise Recommendations + Lifestyle Behaviors: 
1. Aim for 30 minutes of moderate to vigorous physical activity daily 
2. Take your prescribed vitamins every day for the rest of your life 
3. Keep a food diary: record all foods and drinks consumed daily 
4. Eat slowly and stop when you feel full, but finish a meal in under 20 minutes 
5. Eat from a smaller plate to help control portion sizes 
6. Eat 4 times per day, every 4 hours; avoid grazing** between scheduled eating times 
Note. Recommendations adapted from the ASMBS guidelines (Mechanick, Kushner, Sugerman, 
et al. 2008; Mechanick, Youdim, Jones, et al., 2013) 
*Slider foods are energy dense foods that slide into the stomach without providing a sense of 
fullness, i.e., ice cream, peanut butter, smoothies, or milkshakes (Opozda, Wittert, & Chur-
Hansen, 2018). 
**Grazing is the behavior of repetitively eating small amounts of food or continuously snacking 
(Saunders, 2004; Yanos, Saules, Schuh, & Sogg, 2015) 
 
 
 Overview of instruments and measures used in the study. Prior to the formal study, 
two instruments were created to measure adherence to bariatric behaviors that are predictors of 
positive bariatric outcomes.  Both instruments initially used a qualitative solicitation approach to 
generate items, followed by a quantitative approach to test the instrument.  Weight loss data were 
obtained from patients’ clinical records.   
 
3.3 Instrument Development 
An overview of the instrument development process is shown in Figure 3.2. The first 
instrument, the Adherence Behavior Assessment Tool, was developed to assess bariatric 
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patients’ perceptions of their adherence to bariatric recommendations.  This instrument measured 
12 behaviors specific to bariatric dietary, exercise, and lifestyle recommendations.  Of the 12 
behaviors assessed, six are recognized as the most impactful (Hood et al., 2016, Hood et al., 
2018, Moizé, Pi-Sunyer, Mochari, & Vidal, 2010) on the health and weight outcomes of bariatric 
patients: eating protein at the start of the meal, including 3-5 portions of fruits and vegetables 
daily, avoiding sweets, salty snack foods, and sugar sweetened beverages, and exercising daily 
for 30 minutes at moderate to vigorous intensity.  These six behaviors were further investigated 
in the second instrument to assess the motivational factors that may influence adherence to these 
behaviors  
The second instrument was designed following the guidelines by DeVellis (2012).  One 
of DeVellis’s guiding principles of instrument development is to use a well-established 
theoretical model.  Therefore, the extended TPB was used to create an instrument to examine the 
intention to adhere to post-operative diet and exercise behaviors.  This instrument measured the 
extended TPB variables of intention, attitudes, beliefs about outcomes and anticipated emotions, 
subjective norms, normative beliefs, perceived behavior control, control beliefs, and self-
identity. Together, the final version assessed items designed to measure the nine constructs of the 
TPB and will be referred to as the Determinants of Adherence Tool.   
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Figure 3.2 Quantitative survey development process via exploratory sequential design 
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3.3.1 Item development. 
For each instrument, two steps were taken to develop items.  The first step in item 
development involved a review of current literature. This was followed by concept solicitation 
techniques with intended audience to seek information in support of preliminary items.  
 
Adherence Behavior Assessment Tool - preliminary item development. 
The published bariatric recommendations from the American Association of Clinical 
Endocrinologists, the Obesity Society, and the American Society for Metabolic and Bariatric 
Surgery (Aills et al., 2008; Mechanick, Kushner, Sugerman et al. 2008; Mechanick, Youdim, 
Jones et al., 2013) were reviewed to investigate which diet, exercise, and lifestyle behaviors 
would be included as items.  In addition, existing tools on adherence to recommended bariatric 
behaviors were modified to create new items intended for this study (Thomas et al., 2011; Hood 
et al., 2016). Based on these sources, the 12 bariatric behaviors investigated in this instrument 
were selected.   
 
Determinants of Adherence Tool – preliminary item development. 
A review of the literature informed the constructs that may facilitate or impede weight 
loss and adherence to health behaviors, which include physical activity and diet (Chung & Fung, 
2015).  The review revealed that the constructs of intention, attitudes, beliefs about outcomes and 
anticipated emotions, subjective norms, normative beliefs, perceived behavior control, control 
beliefs, and self-identity had not been investigated but seemed appropriate for understanding 
adherence to bariatric behaviors.  Therefore, this study researched bariatric patient scores to 
these nine constructs of the extended TPB.   
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Furthermore, based on DeVellis (2012), three items were created for most of the studied 
constructs in order to produce redundancy, as single item measures are susceptible to 
measurement unreliability.  Fishbein & Ajzen (2011) also informed the development of the 
survey items, each of which correlate to constructs from the extended TPB. 
The qualitative research technique used to inform the development of items were 
individual, semi-structured interviews with post-operative bariatric patients referred to the 
principal investigator (PI) for post-operative nutrition counseling.  The three respondents who 
participated in the qualitative portion of questionnaire development experienced either weight 
stabilization or weight regain following weight loss, providing a range of perspectives on 
managing weight following surgery.  
Based on the literature and the interview responses, six of the diet and exercise 
recommendations in the post-operative bariatric guidelines presented themselves as the most 
impactful to bariatric patients’ success.  A preliminary questionnaire addressing these six 
behaviors was developed in order to evaluate factors that influence patients’ adherence to each of 
them.  
As a result of these procedures, the 12-item Adherence Behavior Assessment Tool and 
the 120-item Determinants of Adherence Tool were developed, and both were then thoroughly 
examined for content validity.   
 
3.3.2 Content validity. 
Expert panel review overview.  Content validity refers to the extent to which an 
instrument fully assesses the construct that is being measured (DeVellis, 2012; Polit & Beck, 
2006).  In order to test content validity of an instrument or the representativeness of a measure, 
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an analysis of the instrument was completed by experts in the research subject area who judged 
the degree to which an item was significant to the goals of the instrument.  It is recommended to 
recruit experts familiar with the constructs of interest to measure content validity instead of lay 
people who are less knowledgeable in the study area (Lynn, 1986). Therefore, a panel consisting 
of four experts in the area of bariatric surgery including an experienced bariatric surgeon, two 
bariatric physician assistants, and a bariatric RDN, and two experts in TPB who are Teachers 
College, Columbia University faculty members, rated the content validity of both the Adherence 
Behavior Assessment Tool and Determinants of Adherence Tool.   
 
Adherence Behavior Assessment Tool - expert panel review of preliminary draft  
The next step in developing the Adherence Behavior Assessment Tool was gathering a 
focus group comprised of an experienced bariatric surgeon, two bariatric physician assistants, 
and a bariatric RDN who provided their expert opinions regarding the content.  Each item related 
to bariatric patients’ diet, exercise, and lifestyle behaviors was reviewed for relevance and 
importance to bariatric weight loss success.  Furthermore, the response scales measuring 
frequency of adherence to the behaviors were scrutinized by the experts.  The group agreed to 
keep all 12 initial behavioral adherence items for further validation. Table 3.2 describes the final 
behaviors that were assessed in this study. 
 
Table 3.2  
Adherence Behavior Assessment Tool: Items Assessing Frequency of Adherence to Bariatric 
Recommendations 
 
Behaviors Bariatric Recommendations Measured # of items per behavior 
Diet and 
drinking 
Begin each meal with protein 1 
Eat between 3-5 servings fruits and/or vegetables per day 1 
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Behaviors Bariatric Recommendations Measured # of items per behavior 
Diet and 
drinking Eat sweet foods 1 
 Eat snack foods 1 
 Drink sugar sweetened drinks  1 
 Drink alcoholic beverages 1 
 Drink 30 minutes before and after but not while eating 1 
Physical 
activity 




Lifestyle  Use vitamin supplementation daily  1 
 Stop eating when satiated 1 
 Length of time between meals 1 
 Duration of eating 1 
*Note. Response categories: Frequency of adherence to bariatric recommendations was 
measured on a scale of 0-2, 3-4, or 5-6 times per week or daily; length of time between meals 
was measured on a scale of < 10 minutes, 11-20 minutes, 21-30 minutes, > 30 minutes, and less 
than one hour; and duration of eating was measured on a scale of <1 hour, 1-2 hours; 2-3 hours; 
or over 3 hours.  Items in bold are the 6 behaviors investigated in the Determinants of Adherence 
tool. 
 
Determinants of Adherence Tool - expert panel review of preliminary draft 
A preliminary review of the first version of the Determinants of Adherence Tool was 
completed by two university faculty members from Teachers College.  Both individuals are 
extensively knowledgeable about the different theoretical models commonly used to evaluate 
nutrition and health behaviors and one has significant research experience in TPB and instrument 
development. A clear definition of each construct measured was distributed with the 
Determinants of Adherence Tool (see Table 3.3) to assist with the review of the instrument.  
This instrument was rigorously scrutinized for clarity, readability, and avoidance of 
double-barreled questions.  Furthermore, each item was evaluated based on the established 
criteria: 
1. The item wording captures the intended construct  
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2. The item represents a single construct  
3. The response scale corresponds to the item 
When items did not meet the criteria, items were reworded.  There were several iterations of the 
instrument, producing a second version of the Determinants of Adherence Tool, which included 
22 additional items. 
 
Table 3.3  
Measures of Determinants of Adherence Tool: Constructs from the Theory of Planned Behavior 
 





Cognitive evaluation of the consequences of adhering to 








A patient’s anticipated positive or negative emotion from 













Beliefs about the expectations of family, friends and 






The perceived social pressure from family, friends and 
bariatric team to adhere to the diet and exercise behaviors, 

















The overall evaluation of the perceived ease or difficulty of 





One’s self-perception as a healthy eater and physically 
active person. 











Content validity index.  As described by Lynn (1986), each expert was provided with a 
content validity scale to rate each item’s relevancy on a 4-point scale: 1 = not relevant; 2 = 
somewhat relevant, 3 = quite relevant; 4 = highly relevant.  The item content validity index (I-
CVI) was computed for each item on the Adherence Behavior Assessment Tool and the 
Determinants of Adherence Tool by counting the number of experts giving a rating of 3 (quite 
relevant) or 4 (highly relevant) and dividing that number by the total number of experts (Polit & 
Beck, 2006).  After content validity scores were compiled, an item was considered content valid 
and acceptable with I-CVI score > .78 (Lynn, 1986).  All the items on the Adherence Behavior 
Assessment Tool and Determinants of Adherence Tool received either a 3 or 4 rating from the 
experienced bariatric surgeon, two bariatric physician assistants, and a bariatric RDN, resulting 
with an I-CVI rating for each item as 1.0.   
 
Cognitive interviewing.  To continue the instrument development process, cognitive 
interviewing was conducted to assess patients’ comprehension for items on the Adherence 
Behavior Assessment Tool and the Determinants of Adherence Tool.  Using a non-random 
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convenience sample of five post-operative bariatric patients who matched the survey’s intended 
audience, in-person, individual semi-structured interviews were conducted with English speaking 
patients who were willing to discuss the instrument during their routine clinic visit. 
In preparation for these interviews, a list of probe questions to review each tool item and 
the response scales were created. Some examples of these probe questions included, “Is the 
statement clear?”; “Is the question difficult to understand?” and “Do you understand the response 
scale?”  Other areas of interest included if the instructions were clear, whether the visual 
presentation or formatting of the survey were easy to read, and if the length of the survey would 
result in response burden.  Notes were taken during interviews and probing was used to 
understand the respondents’ thought process when interpreting items and response options. 
Suggested changes were made to items following the interview and the instruments were 
reviewed by one university professor (advisor) for further review before they were translated into 
Spanish.   
 
3.3.3 Translation of the instruments. 
The translation of the Adherence Behavior Assessment Tool and the Determinants of 
Adherence Tool into Spanish was completed through a collaborative effort of two RDNs with 
varying fluency in Spanish and four professional translators who are native Spanish speakers 
from different Hispanic countries of origin.  The cultural diversity in the translators’ 
backgrounds enriched the translation process as it offered different cultural perspectives while 
maintaining the goal of consistency and continuity in interpreting the instruments.   
The first forward translation from English to Spanish was simultaneously completed by 
two translators and then modified for inconsistencies and unclear items.  The back translation 
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into English was conducted by a bilingual translator who did not see the original English 
instruments.  The original forward and the back translations were compared by one translator 
searching for any discrepancies of interpretation to create a Spanish version of both instruments 
that was subsequently tested on patients.   
The Spanish version of the instrument underwent cognitive interviewing with a sample of 
five bariatric patients to assess respondents’ comprehension.  Feedback from the cognitive 
interviews revealed that despite the diversity of the translators, a few phrases on the instrument 
still had different interpretations depending on the participants’ country of origin.  Three 
professional translators native to different Hispanic countries of origin once again reviewed the 
items for cultural relevance, resulting in the development of the final translated versions of the 
Adherence Behavior Assessment Tool and the Determinants of Adherence Tool. 
 
3.3.4 Final quantitative measures.  
To reduce subject burden of completing the instruments, demographic and clinical 
characteristics were gathered through the participants’ electronic medical record.  To improve 
item responses, questions referring to each of the different behaviors on the Determinants of 
Adherence Tool were printed on a different color background, using bold letters and 
capitalization to identify a stem question.  When organizing the questionnaire, each packet began 
with a brief summary of the significance of the study and instructions on how to complete the 
survey, followed by the Adherence Behavior Assessment Tool (Appendix B).  Due to the length 
of the study, which may have cause a subject burden, the six instruments which constituted the 
Determinants of Adherence Tool (Appendix C) were randomly sequenced to increase variability 
of starting or ending with a different behavior.   
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Final measures: survey instruments.   
Steps in the development of the instruments that were used in the study are presented 
above.  In summary, the investigator started with a review of the literature and qualitative studies 
to gather feedback from post-operative bariatric patients similar to the study’s target population.  
Experts provided content validity of a preliminary version of the instruments before the last 
version of 12 items for the Adherence Behavior Assessment Tool and 142 items for the 
Determinants of Adherence Tool were finalized.  Afterwards, cognitive interviewing was 
completed in both the English and Spanish speaking population with the instruments in each 
potential participant’s respective language.   
 
Adherence Behavior Assessment Tool 
 
The Adherence Behavior Assessment Tool is a 12-item instrument developed to measure 
dietary, exercise, and lifestyle behavior adherence.  To be most successful after bariatric surgery, 
patients must commit to making multiple behavior changes.  For the purpose of this study, six 
behaviors which are likely to affect weight loss were investigated.  The frequencies of adherence 
to these six behaviors were measured on a 4-point Likert type scale rated on a scale of 0-2, 3-4, 
or 5-6 times per week or daily and assessed: 
(a) How often do bariatric patients begin each meal with a protein food? 
(b) How often do bariatric patients eat 3-5 servings of fruits and vegetables daily? 
(c) How often do bariatric patients eat sweets? 




(e) How often do bariatric patients drink sugar sweetened drinks (i.e. regular soda, 
juice)? 
(f) How often do bariatric patients do 30 minutes of moderate to vigorous physical 
activity daily (not including walking)? 
Other bariatric eating, drinking, and lifestyle factors measured in this tool include the frequencies 
with which bariatric patients take their vitamins, drink alcoholic beverages, stop eating when 
satiated, and if they eat food and drink beverages at the same time.  These behaviors were 
measured on a 4-point Likert type scale rated on a scale of (1) 0-2 times per week, (2) 3-4 times 
per week, (3) 5-6 times per week or (4) daily. 
The eating pattern of grazing was denoted by two items: the duration of consuming a meal, rated 
by less than 10 minutes, 11-20 minutes, 21-30 minutes, more than 30 minutes, and less than one 
hour; and the time elapsed before beginning another meal, ranging from less than 1 hour, 1-2 
hours; 2-3 hours; or over 3 hours.   
Items that were negatively associated with increased frequencies were recoded to report 
clear directional consistency, so that for all items higher scores indicated a higher degree of 
adherence.   
 
 
Determinants of Adherence Tool 
 
The TPB was used as a framework for developing the measures for the specific purpose 
of explaining the post-operative patients’ behavioral intentions and adherence to recommended 
healthy eating and exercise behaviors.  
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The response scales were coded 1 through 4 and lacked a neutral point so that 
respondents were forced to answer each question in one direction or another.  Appendix D shows 
each item and its corresponding TPB construct. 
Considering that the constructs addressed in each of the questions on the Determinants of 
Adherence Tool are essentially the same for all six behaviors, the following examples are of 
items taken from one behavior only, measuring drinking less sugar sweetened beverages.  The 
Determinants of Adherence Tool measures the following constructs: 
 
Anticipated Behavioral Outcomes refers to the cognitive outcomes factored into the 
decision-making process of acting on a behavior. The anticipated behavioral outcomes scale 
involves 1 stem with 3 items for a total of 3 items.  In regard to patients’ diet behavior, for 
example, the stem reads “Drinking less sugar sweetened drinks (regular soda, juice),” and one 
item is, “helps me stay healthy.”  Participants respond using a 4-point Likert-type self-reported 
rating scale anchored from strongly disagree (1) to strongly agree (4). Each item is positively 
worded, and a higher score indicates a positive anticipated behavioral outcome. 
 
Anticipated Emotions refers to the negative and positive emotional outcomes factored 
into the decision-making process of acting on a behavior. The anticipated emotions scale 
involves 3 standard items: two positive (anticipated satisfaction) and one negative (anticipated 
regret for not doing the behavior).  In regard to patients’ diet behavior, for example, is the 
statement, “I would feel proud about myself if I drank less sugar sweetened drinks.”  Participants 
respond using a 4-point Likert-type self-reported rating scale anchored from strongly disagree (1) 
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to strongly agree (4). Each item is positively worded, and a higher score indicates a positive 
anticipated emotion. 
 
Attitudes refers to a patients’ perception of a recommended behavior such as drinking less 
sugar sweetened beverages as either being favorable or unfavorable. The attitudes scale involves 
1 stem with 3 items for a total of 3 items.  In regard to patients’ sugar sweetened beverage 
behavior, for example, the stem reads “Drinking less sugar sweetened drinks (regular soda, 
juice),” and one item is, “is an enjoyable experience.”  Participants respond using a 4-point 
Likert-type self-reported rating scale anchored from strongly disagree (1) to strongly agree (4). 
Each item is positively worded, and a higher score indicates positive attitudes. 
 
Normative beliefs refer to whether the patient’s friends, family, physician, or nutritionist 
think the patient should do the recommended behavior such as drink less sugar sweetened 
beverages.  The normative belief scale includes 3 standard items.  In regard to patients’ sugary 
drink behavior, for example, the item reads, “Family members think that I should drink less 
sugar sweetened drinks.”  Participants respond using a 4-point Likert-type self-reported rating 
scale anchored from strongly disagree (1) to strongly agree (4).  Each item is positively worded, 
and a higher score indicates a positive normative belief. 
 
Subjective norms refer to what people in the patient’s life expect him or her to do and the 
scale involves 1 stem with 2 items and one standard question for a total of 3 items.  In regard to 
patients’ diet behavior, for example, the stem reads “Drinking less sugar sweetened drinks 
(regular soda, juice),” and one item is, “is something people important to me expect me to do.” 
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Participants respond using a 4-point Likert-type self-reported rating scale anchored from strongly 
disagree (1) to strongly agree (4). Each item is positively worded, and a higher score indicates a 
positive subjective norm. 
 
Perceived behavior control refers to a bariatric patient’s perceived ease or difficulty of 
performing a behavior, such as reducing intake of sugar sweetened beverages.  The perceived 
behavior control scale includes 3 standard items.  In regard to patients’ diet behavior, for 
example, the prompt reads “I have total control over whether to choose to drink sugar sweetened 
drinks.”  Participants respond using a 4-point Likert-type self-reported rating scale anchored 
from strongly disagree (1) to strongly agree (4).  Each item is positively worded and a higher 
score indicates a positive intention.  One of these items is negatively worded and was therefore 
recoded for directional consistency.   
 
Control beliefs refer to patients’ confidence or control in being able to adhere over a 
behavior.  The control beliefs scale includes 1 stem item with 3 sub-items for a total of 3 items.  
In regard to patients’ sugary drink behavior, for example, the stem reads “Drinking less sugar 
sweetened drinks (regular soda, juice),” and one item is, “is something I am confident I can do.” 
Participants respond using a 4-point Likert-type self-reported rating scale anchored from strongly 
disagree (1) to strongly agree (4). Each item is positively worded, and a higher score indicates 
positive control beliefs. 
 
Behavioral intention refers to the patients’ intention to drink fewer sugar sweetened 
beverages.  The intention scale involves 1 stem with 2 items for a total of 2 items.  In regard to a 
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patients’ sugary drink behavior, for example, the stem reads “Drinking less sugar sweetened 
drinks (regular soda, juice),” and one item is, “is something I am determined to do.” Participants 
respond using a 4-point Likert-type self-reported rating scale anchored from strongly disagree (1) 
to strongly agree (4).  Each item is positively worded and a higher score indicates a positive 
intention. 
 
Self-identity Two items measure self-identifying as a healthy eater and two measure self-
identifying as a physically active person.  Participants respond using a 4-point Likert-type self-
reported rating scale anchored from strongly disagree (1) to strongly agree (4).  Each item is 
positively worded and a higher score indicates a positive self-identity. 
 
Excessive Weight Loss 
 
 Height and weight were measured by the bariatric clinic staff by following the bariatric 
protocol for measuring these anthropometrics.  Height was measured without shoes and using a 
stadiometer (Seca 644) and recorded to the nearest 0.5 inch.  Weight was measured with light 
clothing and without shoes using a properly calibrated digital scale (Seca 217) and recorded to 
the nearest pound.  
Pre-operative weight was defined as weight recorded closest to the participants’ surgery 
date (Time 1).  The post-operative weight was defined as the weight on the day when the subject 
completed the survey (Time 2).  The excess weight loss was calculated as pre-operative weight 
minus current post-operative weight divided by pre-operative weight minus ideal weight based 





Test Retest reliability. Recruitment for the reliability assessment occurred at Harlem 
Hospital’s bariatric clinic by enrolling eligible patients to complete the instruments two to three 
weeks apart.  This sample of bariatric patients used to measure the reliability of the survey was 
selected separately from the main study participants and differed from the main study 
participants due to greater length of time post-operative and the inclusion of adjustable gastric 
band patients.  All other clinical characteristics and demographics of participants, however, were 
similar compared to those included in the formal study.  Those who participated were over 24 
months post-operative and returning to the bariatric clinic within the one to three-week period for 
a regularly scheduled follow-up with a clinician, for a gastric band adjustment, to seek help due 
to weight regain, or to attend a support group.  Of the 46 who completed Test 1, 35 completed 
Test 2 of the survey administration.  Of the 35, five participants were eliminated due to 
completing less than 80% of survey at either Test 1 or Test 2.  The final analysis consisted of 30 
participants who completed both tests.  
Test retest reliability is concerned with the repeatability of observations made by 
individuals taken over a period of time large enough to prevent learning or recall of their 
responses.  An item factor Pearson correlation was calculated to estimate repeatability.  To 
achieve test-retest reliability, a minimum sample of 30 is required (Sharma & Petosa, 2014).  The 
established benchmark for reliability measure is greater than or equal to .70, preferably .80 






Table 3.4  






Begin meals with protein .90 
Consume 3-5 servings of fruits and vegetables daily .89 
Avoid sweets .65 
Avoid salty snack foods .47 
Avoid sugar sweetened beverages .43 
Achieve > 30 minutes of moderate to vigorous physical activity .58 
Stop eating at satiation .83 
Avoid drinking while eating .28 
Take vitamins daily .83 
Avoid alcoholic beverages .76 
Length of time to consume a meal  .83 
Length of time between meals .76 
 
The Pearson coefficients were shown to be low to good in the Adherence Behavior 
Assessment Tool (.28 to .90) with the majority ranging from .65 to .90 (see Table 3.4).  The test 
retest reliability coefficient for each of the behaviors and the corresponding psychosocial 
constructs for the Determinants of Adherence Tool are presented in Table 3.5.  They ranged from 








Table 3.5   




 Internal consistency. The most common method for testing internal consistency is to 
calculate a Cronbach alpha coefficient, which was thus calculated for each of the studied 
constructs.  A Cronbach alpha coefficient, defined as the average of inter-item correlation of 



























.77 .62 .87 .59 .76 .48 
Control 














.49 .52 .66 .67 .30 .48 
Intention .30 .46 .69 .17 .53 .39 
 
                 Healthy Eater  Physically Active 
Self-Identity .58 .62 
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items which share the same concept, assesses item homogeneity.  For Cronbach alpha 
coefficients, values greater than or equal to 0.70 are good, between 0.60 and 0.70 are within a 
moderate range, and less than 0.50 are considered low (Nunnally & Bernstein, 1994; DeVellis, 
2012). 
Internal consistency reliability scores of the Determinants of Adherence Tool are 
presented in Table 3.6.  The majority of the Cronbach alphas were found to be more than 0.70 
for each behavior and its corresponding scale.  For all six behaviors, subjective norms and 
perceived behavioral control alpha scores ranged between .46 to .63 and .52 to .63, respectively, 
not meeting the desired .70.  In addition, “self-identifying as a healthy eater” had a low alpha of 
.45.  Low Cronbach alpha coefficient values can be affected by having a small number of items 
related to that construct (Tavakol & Dennick, 2011). Therefore, all items were included in the 
final instrument despite low alphas. Furthermore, due to the originality of this study, subjective 
norms, perceived behavior control, and self-identity items remained in the instrument despite 
their low alphas, with the intent of improving the predictability of the theoretical model. 
 
 
Table 3.6  















       
    Cronbach’s Alpha (No. of items) 





.84 (3) .99 (3) .89 (3) .89 (3) .88 (3) .99 (3) 
Anticipated 
Emotions 
























.88 (3) .93 (3) .85 (3) .92 (3) .80 (3) .92 (3) 
Attitudes 
 









.57 (3) .52 (3) .63 (3) .63 (3) .56 (3) .63 (3) 
Intention 
 
.77 (2) .91 (2) .90 (2) .88 (2) .43 (2) .88 (2) 
Self-Identity  Healthy Eater  Physically Active 
   .45 (2)    .89 (2) 
 
3.4 Study Quantitative Component – Overview 
 This study used a cross-sectional study approach to identify how the extended TPB 
predictors explain intention to adhere to bariatric behaviors.  The instruments developed for this 
project were administered: the Adherence Behavior Assessment Tool to measured self-reported 
adherence to bariatric recommendations and the Determinants of Adherence Tool to measure the 
constructs in the TPB model.   
 
3.4.1 Quantitative component – patient selection. 
 Participants consisted of a convenience sample of ethnically diverse bariatric surgery 
patients who underwent surgery at Harlem Hospital’s Metabolic and Bariatric Surgery 
Department. The participants were literate, native English or Spanish speaking adult men and 
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women over the age of 18 years old who were 6 to 24 months post-operative and who underwent 
one of two laparoscopic procedures: RYGB or SG.  Patients were excluded if they were illiterate, 
if they were not native English or Spanish speakers, if they were pregnant or lactating, or if they 
had an adjustable gastric band.  To achieve the aims of this project, 100 post-bariatric surgery 
patients were recruited.  This sample size was similar to the number found in previous cross-
sectional study designs that previously applied the TPB to weight-loss and health-related 
behaviors studies (Schifter & Ajzen, 1985; Gardner & Hausenblas 2006; Zoellner, Estabrooks, 
Davy, Chen & You, 2012). 
 
3.4.2 Quantitative component – recruitment procedures.   
Study participants were recruited from Harlem Hospital’s Metabolic and Bariatric 
Surgery Department outpatient clinic to complete a series of instruments.  The study investigator 
identified potential participants during post-operative follow-up clinic visits and all eligible post-
operative SG or RYGB patients between 6 to 24 months were invited to participate.  The 
bariatric clinic staff were also involved in identifying potential participants while gathering 
patients’ current weight measurements and assessing their willingness to participate in the 
research study.  Participant recruitment took place over six months.   
 
Informed consent. Permission was granted to conduct this study by the Biomedical 
Research Alliance of New York, Institutional Review Board (IRB) (Protocol: 17-08-260-273).  
Health and Hospital Corporation’s internal review process, System to Track and Review 
Research, reviewed the study protocol and informed consent forms.  After a Memorandum of 
Understanding, a de-identified data sharing agreement between Teachers College, Columbia 
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University and Health and Hospital Corporation was signed by participating parties, allowing the 
research activities in the study to commence at Harlem Hospital (Appendix E).  A Health 
Insurance Portability and Accountability Act (HIPPA) authorization form was included within 
the informed consent due to the use of protected health information.  Approval by Teachers 
College Columbia University IRB was obtained (Protocol: 18-250).   
Appropriate written consent in each participant’s preferred language of English or 
Spanish was obtained, granting permission for his or her medical records to be reviewed for the 
purpose of clinical research (Appendix F). Subjects who agreed to participate and provide 
written consent completed a series of pencil and paper surveys. 
 
Ethical considerations. To ensure confidentiality, each participant was assigned a study 
identification number.  This study identification number was kept securely saved on a password-
protected computer and separated from any identifying data.  Research instruments and informed 
consents were separated and stored in a locked and secure cabinet which could only be accessed 
by the PI and research assistant.  To further protect subjects’ private information, all data entered 
for analysis were stored in a password-protected computer that was also stored in a locked office.  
Data that were reviewed by a statistician included de-identified information.  It was expected that 
participation in the study could present minimal risk; however, all appropriate steps were taken 
to protect patient’s rights.   
 
3.4.3 Quantitative component – data collection procedures. 
When a potential participant stated interest in the research study, a bilingual researcher 
introduced the study by reciting from the following script: 
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Hello, my name is Amrita Persaud.  I am a graduate student at Teachers College, Columbia 
University and I am conducting research that will be used in my dissertation.  I am 
recruiting patients that have undergone surgery 6 to 24 months ago.  Was your surgery 6 
to 24 months ago? (If the possible subjects report they are between 6 to 24 months 
postoperative, continue with script.  If participants report they are not between 6 to 24 
months, thank them for their time.) 
The study requires you to complete a questionnaire with questions addressing your 
opinions about different behaviors following bariatric surgery.  Before you can make your 
decision about participating, you will need to know what the study is about, the possible 
risks and benefits of being in this study, and what you will have to do in this study. You 
may also decide to discuss this study and this form with your family, friends, or doctor.  
The information from this study may benefit other people who undergo surgery because 
we will know more about dietary adherence following bariatric surgery. 
This survey will take about 20-30 minutes of your time.  While there is a small risk of a 
breach of confidentiality, all efforts will be made to keep your medical and personal 
information in the strictest confidentiality.   
Participation is voluntary.  If you decide not to participate, this will not affect your current 
or future medical care or any benefits you would have if you were not in this study. You 
can, of course, decline to participate.  If you complete the study, you are free to skip any 
questions that you prefer not to answer, as well as to stop participating at any time.  If you 
decide to participate, no compensation will be provided.   
Also, I may contact you in a few weeks to participate in an additional part of the study 
which will include an in-person interview.  At that time, you will be able to decline 
participation.   
Do you have any questions about this research?  If you decide to take part in this study, 
you must sign the informed consent form.  I will give you a copy of this informed consent 
form for you to keep. 
 
The script was translated into Spanish (Appendix G) and was administered in the 
patient’s preferred language, which is the same language as the signed consented and the tools. 
Upon completion of the informed consent, the researcher reviewed the format of the 
survey and the rating scale for each tool with the patient.  Participants first completed a self-
report of adherence to bariatric behaviors (the Adherence Behavior Assessment Tool) followed 
by the scales of the variables proposed in the TPB (the Determinants of Adherence Tool). 
Surveys were completed in a private examination office and, when space was limited, in 
the waiting area within the bariatric clinic.  The investigator collected all surveys when 
completed and the surveys were reviewed for completeness of responses.  If a participant missed 
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a question, he or she was asked if it was intentional and was given the opportunity to complete 
missing questions. 
The electronic medical record was reviewed to collect demographic information, i.e. 
ethnicity, age, sex, clinical characteristics (such as weight prior to surgery and weight at time of 
survey completion), type of bariatric surgery, length of time since surgery, and number of times 
patients met with the nutritionist prior to surgery.  
To prevent any data entry error, all surveys were entered twice, once by the investigator 
and a second time by the trained research assistant.  In addition, the scoring process was 
reviewed by the investigator.   
 
3.4.4 Quantitative component of study data analysis.  
All data were input into Microsoft Excel, cleaned and coded appropriately, then imported 
into Statistical Package for Social Sciences (SPSS for Mac), version 25.  The following statistical 
methods were used to analyze each of the study’s quantitative research questions.  The level of 
significance was set at p < .05 for all statistical tests. 
 
RQ1: How can bariatric patients who are 6 to 24 months post-operative be characterized in 
terms of level of adherence to bariatric diet and physical activity recommendations and weight 
loss? 
A calculation of means and standard deviations for continuous variables and percentages for 
categorical variables was used to describe the demographic characteristics and clinical 





a) How well do the constructs in the extended TPB explain intention to adhere to specific 
bariatric behaviors for bariatric patients who are 6 to 24 months post-operative? 
b) How well do the constructs in the extended TPB explain self-reported adherence to 
specific bariatric behaviors for bariatric patients who are 6 to 24 months post-operative? 
 
Independent t-tests were done for gender, ethnicity and language in which the instrument was 
administered to determine differences in means of adherence to the six behaviors studied, 
namely: eating protein first, eating between three to five servings of fruits and vegetables daily, 
avoiding sweet foods, avoiding salty snack foods, avoiding sugar sweetened beverages, and 
engaging in 30 minutes of moderate to vigorous physical activity each day.  Pearson correlation 
coefficients were computed to summarize linear relationships among the TPB variables and the 
six measures of self-reported adherence to bariatric diet and exercise behaviors. 
 
Prediction of intention 
A multiple regression analysis for each of the six studied behaviors was investigated using 
behavioral intention as the dependent variable.  The independent variable was entered in one 
stage which included the constructs of attitudes towards each behavior, subjective norms towards 
each behavior, perceived behavior control towards each behavior, and self-identify as a healthy 






Prediction of behavior 
Next, multiple regression analyses for each of the six studied behaviors were completed, using 
behavioral intention as a predictor for doing each behavior.  A second regression analysis block 
included the constructs of attitudes, subjective norms, perceived behavior control, and self-
identity as independent variables for each of the six studied behaviors. 
 
RQ3:  How does self-reported adherence to specific bariatric behaviors predict excess weight 
loss for bariatric patients who are 6 to 24 months post-operative? 
Statistical analyses were performed in two steps.  First, Pearson correlations were conducted to 
examine associations between dietary and exercise behaviors and percentage of excess weight.  
Second, in order to gain a better understanding of the most important behavior, means and 
standard deviations were examined between 6-11, 12-17, and 19-23 months post-operative.  
Multiple regression analyses were conducted using all behaviors to examine the behavior most 
predictive of excess weight loss.  Additionally, a second analysis was conducted of excess 
weight loss regressed on all six behaviors and time post-operative.  
 
Missing data. 
When a participant completed less than 80% of the questions or did not return with the 
survey, the participant was labeled as unable to complete the study or “unit non-response.”  If a 
participant answered all questions with the same repeated response or verbally stated that he or 
she was unable to understand the questions, the questionnaire was labeled as an “incorrect 
completion.”  In either case, the data was not entered for analysis.   
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When participants responded to more than 80% of the questions but randomly skipped 
answering a few items, these items were labeled as “item non-response” or “N/A.” 
   
3.5 Study Qualitative Component – Overview 
The primary aim of the present qualitative study was to use in-depth individual 
interviews to explore the facilitators and barriers to adherence to the bariatric recommendations 
in those that have undergone bariatric surgery and scored high on six recommended behaviors.  
These interviews addressed the limitations that are common in the survey study design, which 
focused on pre-determined constructs (Swift & Tischler, 2010). 
 
3.5.1 Qualitative component – patient selection. 
The survey responses from the Adherence Behavior Assessment Tool were used to 
implement a stratified, purposeful sample of participants for the qualitative portion of the study 
(Creswell, & Poth, 2018).  The sample was first stratified by potential participants who displayed 
high adherence to the six bariatric behaviors reviewed on the Adherence Behavior Assessment 
Tool by indicating that they complied with the behaviors 5-6 times per week or daily.  Inclusion 
for participation are those who had undergone RYGB or SG and achieved greater than 50% 
EWL following surgery.  Furthermore, only participants who were over 12 months post-
operative were considered for this portion since they had more experience experimenting with 
the dietary and lifestyle changes, improving their insights into the factors that challenge or 
improve their adherence.  Participant selection for the qualitative study also maximized variation 
in length of time since surgery as the inclusion criteria were extended to include bariatric patients 
who were twenty-four months or more post-operative.  Excluded from participation were 
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patients that had significant weight regain of greater than or equal to 20% (Yanos et al., 2015), 
who had less than 50% EWL following surgery (Dagan et al., 2017), who were less than 12 
months post-operative, or those with adjustable gastric band.  This resulted in a homogenous 
sample of individuals with similar weight loss success following surgery, differing only in the 
amount of time since surgery. 
 
3.5.2 Qualitative component - recruitment procedures.  
Potential participants were recruited from the primary study as well as from the long-term 
post-operative patients who participated in the Adherence Behavior Assessment Tool reliability 
study.  The second qualitative study component potential participants were contacted via 
telephone and invited to partake in an individual, face to face interview session.  At the time of 
the phone call, a brief review of the purpose of the present study was provided as well as the time 
commitment required for the interview, the location of the study, the lack of compensation, the 
presence of a voice recorder, and the need for informed consent. 
 
Ethical considerations. 
IRB approval by the Biomedical Research Alliance of New York (Protocol: 17-08-260-
273) and Teachers College Columbia University (Protocol: 18-250) was obtained to conduct this 
mixed methods study.  Health and Hospital Corporation’s internal review process, System to 
Track and Review Research, reviewed the study protocol and informed consent forms.  
Appropriate written consent in each participant’s preferred language of English or Spanish was 
obtained.  Subjects who provided written consent agreed to participate under the conditions of 
being audio recorded and were advised that their words may be anonymously quoted directly 
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from the transcript.  Interviews were conducted behind closed doors within a quiet and private 
examination room in the bariatric clinic to offer patients privacy to openly share their personal 
experiences. 
Direct quotes were further de-identified using a pseudonym.  Only the PI had access to 
the master list of names with the corresponding pseudonyms, which was kept secure and separate 
from any identifying information.  Transcriptions were stored in a password-protected computer 
that was also stored in a locked office.  To preserve anonymity, the personal information linked 
to the participant, including name, workplace, profession, or place of birth, were excluded from 
the transcripts (MacLean, L. M, Meyer, & Estable, 2004).  Once a digital audio recording was 
transcribed, it was deleted from the recording device.  Notes taken during the interviews were 
locked in cabinets stored inside of a locked office.   
 
3.5.3 Qualitative component – data collection procedures. 
  The face to face, in-depth individual interviews took 45-60 minutes and included a 
series of open-ended, semi-structured questions based on TPB constructs.  All interviews were 
audio recorded and transcribed verbatim.  Participants were encouraged to speak freely of their 
ideas and beliefs regarding the facilitators and barriers to committing to the bariatric 
recommendations.   
When a potential participant agreed to be interviewed, a bilingual researcher introduced 
the study by reciting from the following script: 
Thank you for agreeing to be interviewed for the second part of the research that will be 
used in my dissertation.  For this part I will recruit patients that reported successfully 
following the bariatric diet and exercise recommendations.  This interview will take 45-60 
minutes to complete.  While there is a small risk of a breach of confidentiality, all efforts 
will be made to keep your medical and personal information in the strictest confidentiality.  
 89 
 
I will not link your name to anything you say in the text of my dissertation or any other 
publications.   
Participation is voluntary.  If you decide not to participate, this will not affect your current 
or future medical care or any benefits you would have if you were not in this study. You 
can, of course, decline to participate. If you complete the study, you do not have to answer 
any questions that you do not want to answer.  You can stop participating at any time.  If 
you decide to participate, no compensation will be provided.   
During this interview you will be audio recorded, which will later be transcribed into a 
transcript of the interview.  This recording will be deleted once a transcript is produced.  If 
you do not wish to be audio recorded or do not give us permission to directly quote you in 
the study, you will not be able to participate. 
This transcript will be anonymous and I will use a pseudonym, or false name, to identify 
you.  No personal information will be transcribed.   
Do you have any questions about this research?  If you decide to take part in this study, 
you must sign the informed consent form.  I will give you a copy of this informed consent 
form for you to keep. 
 
The script was translated into Spanish (Appendix H) and was administered in the patient’s 
preferred language, which is the same language as the signed consented 
To establish reliability, dependability and trustworthiness, the PI who conducted the 
interviews was trained and credentialed to engage in sensitive discussions and employed the 
following strategies during data collection in order to avoid or minimize errors and to produce 
more complex richer data (Easton, McComish, & Greenberg, 2000).  Firstly, as someone who is 
familiar with the population and the bariatric surgery process and lifestyle, and who also serves 
as the patients’ nutritionist, the PI had an advantageous perspective because she had extensive 
professional experience with the potential distress patients may express when speaking of these 
emotions surrounding food and weight loss.  Previously established rapport and trust placed 
participants at ease to communicate their personal experiences without feeling vulnerable.  
Additionally, the PI’s professional experience in motivational interviewing techniques (Miller & 
Rollnick, 2002) was valuable in the interviewing process.  Here the PI was able to 
simultaneously hear what was said and carefully analyze the subject’s thoughts, introducing 
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probing questions to elicit further responses.  Unlike previously published research, the PI’s prior 
experience with these bariatric patients and their specific challenges enriched the data and its 
interpretation as participants were able to fully express themselves to someone who better 
understands them and has the training to facilitate the conversation during moments of emotional 
vulnerability (Morse, 2010), as opposed to just interviewing with a qualitative researcher or a 
nutritionist with whom the participants were not familiar. 
Secondly, to reduce the bias that may be associated with this research process, the PI 
incorporated the process of reflexivity, or awareness of the biases that her position brings into the 
study process (Creswell & Miller, 2000; Swift, & Tischler, 2010).  The PI was critical and 
thoroughly self-examined her past experiences with bariatric patients to place assumptions aside 
when interpreting the study’s findings and results.  
Thirdly, the PI also took brief handwritten notes during the session to document 
nonverbal or facial cues and emotional undertones expressed by the participant, including 
nuances in tone, laughter, or crying.  Following transcription, the PI integrated these 
observations from the handwritten notes into the transcript to fully capture the participants’ 
nonverbal communication during the interview. 
 
3.5.4 Qualitative component – interview questions. 
Questions were developed from previous qualitative research in bariatric surgery and 
conventional weight loss interventions.  The interview questions were reviewed by one TPB 
expert and doctoral students at Teachers College, Columbia University.  Later the interview 




Interview questions presented in Table 3.7 were all included as part of the interview in 
addition to the opening and closing statements.  Spontaneous probing questions that were unique 
to the individual were improvised by the PI during each session to gain further knowledge 
regarding the topics being discussed or to clarify emotional states.  To engage the interviewee, 
the first question was broad and reflective of the purpose of the research (DiCicco-Bloom & 
Crabtree 2006). 
Opening questions: Why did you want bariatric surgery? Tell me about your diet? 
What do you normally eat? 
Closing question: If you were asked to write a bariatric pamphlet or give a presentation regarding 
your successes following surgery what would you tell them?  
 
Table 3.7  






How do you feel your life is different after surgery? 
Specifically tell me whether your life has improved or stayed the same 
in work, health, activities of daily living, relationships? If so, how?  
Anticipated 
Emotions 




How are the foods you are eating now more enjoyable/less enjoyable?  
What triggers you to not stay on the diet plan? 






How does your culture influence the way you eat?  
Have your cultural eating habits changed since having surgery?  If so, how?  
Have your family traditions around food changed?  




How do people you care about support you/not support you? 
How do other people not support you?  
    Who are these people? 
How do other people support you?  
    Who are these people? 
Descriptive 
Norms 
How do you think other people that have undergone surgery cope with the 
changes they have had to make?  
Control 
Beliefs 
How much control do you have over: 
1. The meals prepared in your home? 
2. Groceries purchased at home? 
3. Food at the place(s) that you work? (i.e. do you bring your own meals?) 
Perceived 
Difficulty  
Which of the recommendations were/are difficult to follow?  
What made it difficult to follow them at first? Now?  
How did you overcome these difficulties? 
Self- 
Identity 







3.5.5 Qualitative component – data analysis plan. 
Qualitative Research Questions 
RQ4: How do bariatric patients who adhere to bariatric diet and exercise behaviors describe the 
facilitators and barriers that contribute to their adherence?  
Data collection and preliminary data analysis were conducted simultaneously.  The 
process was ongoing and was discontinued when it was apparent that themes were saturated 
(Glaser & Strauss, 1967), meaning no new themes were emerging or themes were repeating to 
the point that they were no longer revealing new information.   
A bilingual research assistant and the PI produced verbatim English and Spanish 
transcriptions of the interviews.  The Spanish transcripts were later translated into English and a 
certified language translator reviewed all translated documents for consistency.  The PI listened 
to the audio digital recordings of the interviews and compared them with the narratives, adding 
details from the handwritten notes and identifying any information that was not previously 
included.   
The qualitative analysis process involved data immersion, which consisted of the PI 
reading the transcription of each interview and listening to all audio recorded interviews in order 
to capture the essence of meaning and experiences across all participants.  Direct content 
analysis (Hsieh & Shannon, 2005) informed by TPB and health action process approach (HAPA) 
(Schwarzer, 2008) provided coding categories.  In order to qualify as a theme, an idea must have 
been stated at least three times by different participants.   
Steps were taken to ensure data analysis reliability. Firstly, a team consisting of the PI, 
research assistant, and an RDN reviewed the major themes identified by comparing the interview 
questions and constructs in the TPB and HAPA.  Secondly, any inconsistencies were reconciled 
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through reviewing the original transcript and discussing the meaning of these themes with others 




This mixed methods study was designed to examine a quantitative description of the 
degree of self-reported adherence to post bariatric recommendations to six behaviors, specifically 
consumption of (a) protein, (b) fruits and vegetables, (c) concentrated sweets, (d) salty snack 
foods, (e) sugar sweetened beverages, and to participants’ (f) daily participation in physical 
activity. The study also investigated the extent to which the constructs of the extended Theory of 
Planned Behavior (TPB) predicted the six behaviors associated with the bariatric surgery diet 
and exercise regimen and the relationship between self-reported adherence to the six bariatric 
behaviors and bariatric patients’ weight loss.  Lastly, the study also conducted a qualitative 
description of what factors influence adherence to bariatric recommendations and success 
following surgery.  
The quantitative aims were explored through a self-administered Adherence Behavior 
Assessment Tool to measure the aforementioned behaviors and the Determinants of Adherence 
Tool to measure the variables based on TPB, with items constructed to form scales measuring 
intention, attitudes, beliefs about outcomes and anticipated emotions, subjective norms, 
normative beliefs, perceived behavior control, control beliefs, and self-identity.  Quantitative 
data was collected over a 10-month period.  The qualitative aim was explored through in-depth 
individual interviews which were guided by a semi-structured script informed by the TPB and 
probing questions unique to the current participant being interviewed.  Qualitative data were 
collected over a 4-month period. 
This chapter presents the results in four sections as follows: 
1. Descriptive statistics were calculated to describe the mean score, standard deviations of 
the mean, and percentages for the investigated study variables. 
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2. Mean values for the six behaviors included in the post bariatric recommendations were 
compared using independent t-tests to identify any gender or ethnic differences.  Pearson 
correlations were used to test the relationship between extended TPB variables and each 
behavior.  To examine whether attitude, subjective norms, perceived behavioral control, 
or self-identity are most predictive of behavioral intention and of a behavior, regression 
analyses were performed for each of the six studied behaviors.  Furthermore, regression 
analyses were conducted to predict behavior intention and adherence to each of six 
studied behaviors. 
3. Pearson correlations were calculated between the six studied behaviors and %EWL.  
Multiple regressions were used to study predictors of %EWL.  Percentage of excess 
weight loss was regressed on the six studied behaviors.  A supplemental regression 
analysis was regressed on the six studied behaviors and time post-operative.   
4. To examine facilitators and barriers bariatric patients experiences with adherence to diet 
and exercise direct content analysis was used to analyze interview transcripts for patterns 
and themes within the data.  
 
4.1 Quantitative Results – Study Aim 1 
4.1.1 Participant demographics. 
A convenience sample of 158 consented to participate in this study, which was above 
expected recruitment.  A total of 22 subjects were deleted from the final analysis due to 
responding to less than 80% of items, unit non response (n=7); incorrect completion (n=11); or 
not returning one of the instruments (n=4), whether it was the Adherence Behavior Assessment 
Tool or the Determinants of Adherence Tool.  Presurgical dietary assessment and nutrition 
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education was completed by an RDN who met with all participants ranging from one to six 
monthly visits prior to the date of surgery.  
Demographics are summarized in Table 4.1.  All demographic and weight data were 
collected from the participants’ electronic medical record.  Subjects were predominately females 
(89.7%), who self-identified as Hispanic (72.79%), from the Dominican Republic (38.38%), and 
foreign born (63.97%). All participants had undergone either the RYGB (36%) or SG (64%) 
procedures, and the average number of months post-operative at the time of the present study 
was 14.1 + 5.74.  Participants’ ages ranged from 18 to 67 years old at the time of surgery (M = 
39.87 years + 11.51).  Participants’ preferred language based on their completion of the 
questionnaire was fairly split between English (55.9 %) and Spanish (44.1%). 
 
 Table 4.1  
Quantitative Component: Demographic and Clinical Characteristics (N= 136) 
 
Participants Characteristics N % M SD 
Procedure Age (years)   39.87 11.51 
Gender     
 Male 14 10.29   
 Female 122 89.71   
Ethnicity     
 Hispanic 99 72.79   
  Belize 2 2.02   
  Colombia 2 2.02   
  Costa Rica 6 6.06   
  Dominican Republic 38 38.38   
  Ecuador 2 2.02   
  El Salvador 2 2.02   
  Guatemala 3 3.03   
  Honduras 5 5.05   
  Mexico 4 4.04   
  Panama 2 2.02   
  Puerto Rico 7 9.09   
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Participants Characteristics N % M SD 
  Venezuela 2 2.02   
  Missing 22 22.22   
 Non-Hispanic 37 27.21   
  African American  7 18.92   
  Caucasian 1 2.70   
  Caribbean 13 35.14   
  Missing 16 43.24   
Surgery type     
 Roux-en Y gastric bypass 49 36.03   
 Sleeve gastrectomy 87 63.97    
Weight (kg)     
 Pre-operative    123.67 30.22 
 On study enrollment   87.35 22.67 
BMI (kg/m2)     
 Pre-operative   46.5 9.26 
 On study enrollment   33.19 7.19 
Months since surgery     
 6-11 months 59  43.38   
 12-17 months 33  31.62   
 18-23 months 44  32.35   
Percent of excess weight loss     
 > 50% excess weight loss 105 77.21   
 < 50% excess weight loss 31 22.79   
Preferred Language     
 English 76 55.88   
 Spanish 60 44.12   
 
 
4.1.2 Adherence to bariatric recommendations. 
Post-operative adherence to bariatric recommendations is considered an important factor 
in assessing patients’ continued long-term success after surgery.  Frequent alcohol consumption, 
sugar sweetened beverages, salty snack foods, and concentrated sweets increase caloric intake 
and may negatively affect weight loss. A large majority of participants self-reported avoiding 
these behaviors, with 91.2% avoiding frequent alcohol consumption, 81.6% drinking fewer sugar 
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sweetened beverages, 76.5% eating fewer salty snack foods, and 77.2% limiting concentrated 
sweets. Reported adherence was low in regards to the recommendation of consuming 3-5 
servings of fruits and vegetables per day, with only 27.2% meeting the daily standard, and only 
11% eating fruits and vegetables more frequently, around 5 to 6 times per week.   
Following surgery, it is important to obtain a sufficient amount of daily protein by 
consuming 60 grams/day. To help achieve this recommendation before feeling full, it is essential 
for patients to begin each meal with a protein food. More than half of the participants self-
reported adhering to this recommendation daily (42.6%) or for at least 5-6 days per week 
(16.2%).  A minority of the participants (24%) self-reported adequate exercise according to the 
recommended goal of 30 minutes of moderate to vigorous physical activity seven days a week 
and an even smaller proportion (11%) met this goal 5-6 times per week, but together 
approximately one third of participants (35%) exercised on most days of the week.  More than 
three quarters (76%) of the participants followed the recommendation to take a vitamin 
supplement daily.   
Nearly one-third (29.4%) of participants self-reported following the recommended 
behavior of spacing meals every four hours, while close to half (47.1%) reported waiting only 2-
3 hours after a meal to begin the next meal.  Over a third of the patients (38.2%) reported taking 
11-20 minutes to eat a meal, which is the recommended quick-moderate pace, while a third 
(33.1%) ate at a more moderate-slow pace of 21-30 minutes.  Most of the participants (69.9%) 
separated liquids and solids by avoiding liquids 30 minutes prior to eating and waiting 30 
minutes after finishing a meal to begin drinking.  Cease eating when satiated on a daily basis was 
self-reported by over three quarters (77.9%) of the participants.  Level of adherence to the 
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bariatric diet, exercise, and lifestyle recommendations investigated in this study are shown in 
Table 4.2. 
 
Table 4.2  
Frequency of Following Bariatric Recommendations  
 
Adherence Behavior Assessment Tool 










1 Begin each meal with 
protein* 
133 9.6% 29.4% 16.2% 42.6% 
2 Eat between 3-5 servings 
fruits and/or vegetables per 
day* 
135 24.3% 36.8% 11.0% 27.2% 
3 Eat sweet foods** 
(avoid concentrated sweets*) 
134 77.2% 14.0% 3.7% 3.7% 
4 Eat salty snack foods** 
(avoid calorie dense salty 
snack foods*) 
134 76.5% 16.2% 4.4% 1.5% 
5 Drink sugar sweetened 
drinks** 
(avoid calorie dense 
beverages*) 
131 81.6% 9.6% 2.9% 2.2% 
6 Perform 30 minutes of 
moderate to vigorous 
physical activity daily* 
134 26.5% 36.8% 11.0% 24.3% 
7 Stop eating when satiated* 133 4.4% 7.4% 8.1% 77.9% 
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Adherence Behavior Assessment Tool 










8 Drink 30 minutes before and 
after but not while eating* 
133 14.0% 5.1% 8.8% 69.9% 
9 Vitamin supplementation 
used daily* 
135 8.8% 8.8% 5.1% 76.5% 
10 Drink alcoholic beverages** 
(avoid alcoholic beverages*) 
132 91.2% 0% 3.7% 2.2% 
11 
Duration of eating 
(finish each meal in 11-20 
minutes*) 
135 





> 30 min 
11.8% 38.2% 33.1% 16.2% 
12 Length of time between 
meals (eat every 4 hours*) 
 < 1 h 1-2 h 2-3 h > 3 h 
135 2.9% 20.6% 47.1% 29.4% 
Note. Question 1-6 were behaviors investigated in this study.  In bold are the frequencies with 
the highest percentiles. 
* indicates the desired behavior for the question 
** indicates questions that were reverse coded 
 
4.1.3 Changes in weight. 
Prior to surgery, participants were classified as severely obese, with mean presurgical 
body weight and BMI of 123.67 kg + 30.22 (range 70.00- 214.55) and 46.5 kg/m2 + 9.26 (range 
35.9-79.1), respectively.  At study enrollment, mean BMI was 33.19 kg/m2 + 7.19, with the 
majority of the sample (72.21%) meeting criteria for postsurgical success, defined as greater than 
or equal to 50% of excess weight loss (see Table 4.1).  Excess weight loss percentage was 
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calculated by dividing pre-operative weight minus current post-operative weight by pre-operative 
weight minus ideal body weight (based on BMI 25.0 kg/m2) multiplied by 100 (see Table A1).  
The 59 participants enrolled at 6-11 months post-operative had mean %EWL of 65% + .21; the 
33 participants enrolled at 12-17 months post-operative had mean %EWL of 65% + .17; and the 
44 participants enrolled at 18-24 months post-operative had mean %EWL 72% + .24.   
While pre-operatively all of the participants began with class 2 (BMI 36.0-39.9 kg/m2) or 
class 3 (BMI > 40.0 kg/m2) obesity, after the surgery approximately one third of the participants 
(33.09%) were able to decrease their BMI to only be considered overweight, with a classification 
between 25.0 to 29.9 kg/m2.  Following surgery, a small but significant group of 8.82% of 
participants was even able to achieve a BMI that is classified as normal (18.5-24.9 kg/m2), a 
notable achievement for a population that was formerly living with obesity.  
Before bariatric surgery, most participants (73.53%) in the full sample were considered to 
have class 3 obesity.  After surgery, however, this number decreased to only 19.12%. These 26 
individuals likely were considered super obese (50.0 to 60.0 kg/m2) or super super obese (> 60.0 
kg/m2) prior to surgery and, despite satisfactory weight loss results, remained in the class 3 
obesity category at the time of study, with potential future weight loss to follow. The majority of 
those with a pre-operative BMI greater than 50.0 kg/m2 were able to reach a BMI below 40 
kg/m2, despite not achieving excess weight loss of greater than 50% within the post-operative 
time period investigated.  Figure 4.1 describes changes in weight according to time post-






    Figure 4.1 Body mass index classification of bariatric patients, pre- and post-operative  
 
Of those 6-11 months after surgery, 32.2% (8.47% with a normal BMI and 23.73% with 
an overweight BMI) were considered non-obese, with a BMI below 30.0 kg/m2. This percentage 
improved at 12-17 months, with 42.42% (3.03% with a normal BMI and 39.39% with an 
overweight BMI) non-obese and again at 18-23 months postop, with 54.55% (13.64% with a 
normal BMI and 40.91% with an overweight BMI) considered to be non-obese.  These 
descriptive statistics of all weight classifications in each of the post-operative subcategories and 























6-11 months postop 
(n = 59) 
Group 2 
12-17 months postop 
(n = 33) 
Group 3 
18-23 months postop 








23.73% 39.39% 40.91% 
Obese class 1 
(BMI 30-35.9) 
 
30.51% 30.30% 22.73% 
Obese class 2 
(BMI 36-39.9) 
 
16.95% 9.09% 4.55% 
Obese class 3 
(BMI >40) 20.34% 18.18% 18.18% 
 
 
4.2 Quantitative Results – Study Aim 2 
4.2.1 Relationship between TPB constructs and bariatric recommendations. 
Independent t-tests were conducted to determine differences in means between gender, 
ethnic groups, and preferred language among participants who completed the instruments and the 
six studied bariatric dietary and exercise behaviors. Means between males and females, between 
Hispanics and non-Hispanics, and English and Spanish tools were not significant for all six 
behaviors except for fruits and vegetables, where there was a significant difference between 
males and females t (133) = 2.45, p = < .05. Accounting for this difference, gender was included 
in the regression model for TPB constructs and fruits and vegetables.  Pearson correlations were 
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computed to examine the linear relationship between the TPB and for each bariatric diet and 
exercise behavior studied.  
To understand factors which may influence adherence to dietary and exercise behavior, 
the TPB model was used to evaluate bariatric patients’ decision to commit to a given health 
behavior.  The TPB suggests behavioral intention is directly driven by three major constructs:  
attitudes towards healthy diet and exercise behaviors, subjective norms regarding behaviors, and 
perceived behavioral control.  This study used an expanded version of the TPB model that 
incorporates self-identity to further understand the determinants of healthy eating and exercise 
behaviors.  Since these four constructs are important to explaining adherence to the health 
behaviors, they will be investigated through linear multiple regression model analyses.  
Furthermore, the TPB suggests that the best predictor of adherence to behaviors is behavioral 
intention.  Therefore, this construct will also be examined using a multiple regression model.   
Following the TPB model and previous research (Povey, Conner, Sparks, James & 
Shepherd, 2000), constructs were entered into a regression analysis model in a pre-determined 
order.  Two rounds of multiple regression were used to examine TPB constructs and bariatric 
behaviors.  In the first round, behavioral intention was regressed on attitudes, subjective norms, 
perceived behavioral control, and self-identity as healthy eater or self-identity as physically 
active.  In the second round, two models were used to predict behavior: (a) model one behavior 
was regressed on behavioral intention and (b) model two behavior was regressed on attitudes, 
subjective norms, perceived behavioral control, and self-identity as healthy eater or self-identify 




4.2.1.1 Protein consumption. 
Figure 4.2 illustrates the means, standard deviations, and Pearson correlations related to 
TPB constructs and protein consumption.  Post-operative protein consumption was operationally 
defined as starting a meal with a protein containing food.  This was examined using one item 
with a possible score ranging from 1 to 4, with a higher score indicating a higher frequency of 
consumption of protein.  The mean post-operative protein consumption score for bariatric 
patients was 2.94 (SD = 1.06). 
The nine TPB constructs were scored on a four-point, Likert-type rating scale ranging 
from 1 (“strongly disagree”) to 4 (“strongly agree”).  A higher score indicated the participants 
experienced a higher degree of agreement with the given TPB construct.  The mean of the 
behavioral intention items was M = 3.50 (SD = 0.51), indicating a positive behavioral intent to 
consume protein.   
For protein consumption, participants’ means for self-reported positive attitude was M = 
3.46 (SD = 0.52), for anticipated behavioral outcome it was M = 3.59 (SD = 0.44), and for 
anticipated emotions it was M = 3.25 (SD = 0.60).  The respondents’ means for self-reported 
subjective norms was M = 2.79 (SD = 0.61), and for normative beliefs it was M = 3.24 (SD = 
0.57).  The mean for perceived behavior control was M = 3.26 (SD = 0.49) and for control beliefs 
it was M =3.43 (SD = 0.50).  The mean for participants self-identifying as healthy eaters was M = 
3.43 (SD = 0.50). 
 
 Correlations analysis: Pearson product-moment correlation coefficients are all shown in 
Figure 4.2 and were calculated to examine the relationship between all predictor variables and 
protein consumption. All correlations were positive and significant, with the exception of 
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intention to begin eating a meal with a protein food and protein consumption, which was positive 
a very small and non-significant correlation (r = .17).  There was a moderate sized effect 
between both self-identity (r = .48) and subjective norms (r = .35) and the intention to eat protein 
at the start of the meal, and a large sized effect between both attitudes (r = .74) and perceived 
behavior control (r = .59) and the intention to eat protein at the start of the meal.  Perceived 
behavioral control was found to have a medium effect size to eating protein (r = .32).  The 
correlation between normative beliefs and subjective norms as well as between control beliefs 
and perceived behavioral control were both greater than 0.60, at r = .69 and r = .60, respectively, 
illustrating a large sized effect. The correlation between anticipated behavioral outcome and 










































Figure 4.2 TPB constructs related to protein consumption: means, standard deviations and 
univariate Pearson correlations 
Note. *p < .05, **p < .01 
HE: Healthy Eater 
 
 
 Regression analysis for behavioral intention to start meal with protein. 
 To examine the relationships of the extended TPB variables with behavioral intentions a 
multiple linear regression was completed in one stage using behavioral intention as the 
dependent variable.  The independent variables entered were attitudes, subjective norm, 
perceived behavioral control and self-identity. Table 4.4 shows that a significant proportion of 
the variability in behavioral intention to start a meal with protein was explained by the four 
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independent variables (R2 =. 593; F 4, 131 = 21.19, p < .001).  In summary, the significant factor 
in the formation of this behavioral intention was attitudes, followed by perceived behavioral 
control and self-identity. 
 
 Regression analysis for starting a meal with protein. 
 A multiple linear regression was completed in two stages using behavior as the dependent 
variable in both models. In the first model, the independent variable was behavioral intention. A 
significant model was not evident (F (1, 131) = 3.08, p = .053) for predicting protein 
consumption, with behavioral intention accounting for only 2.8% of the variance in behavior.   
A second model used attitudes, subjective norms, perceived behavioral control and self-identity 
as the independent variable.  A significant model was evident (F (4,128) = 5.83, p = <.01) and 
the predictive ability of the equation increased (R2 = .154).  Table 4.4 summarizes the parameter 
estimates from the regression of eating protein at the start of the meal.   
 
Table 4.4  
Multiple Regression Analyses of Beginning a Meal with a Protein Food Predicted by the TPB 
Constructs 
 
 Variables B SE Standardized β t Model R
2 
 
Intention on Attitudes, Subjective Norms, Perceived Behavioral Control, Self-Identity 
 
Model 1      
 Attitudes .35 .06 .53 6.36** .593 
 Subjective norms .06 .03 .11 1.73  
 Perceived 
behavioral control 
.11 .05 .16 2.07*  




 Variables B SE Standardized β t Model R
2 
Begin Meals with Protein on Intention and Attitudes, Subjective Norms, Perceived 
Behavioral Control, and Self-Identity 
 
Model 1       
Intention .18 .09 .17 1.95 .028 
Model 2       
 Attitudes .15 .084 .22 1.78 .154 
 Subjective norms -.05 .052 -.09 -1.0  
 Perceived 
behavioral control 
.10 .08 .13 1.24  
 Self-identity- HE .14 .10 .13 1.40  
Note. *p < .05, **p < .01 
HE: Healthy Eater 
 
 
4.2.1.2 Fruit and vegetable intake. 
Figure 4.3 illustrates the means, standard deviations, and Pearson correlations related to 
TPB constructs and fruits and vegetables intake.  Post-operative fruit and vegetable intake was 
operationally defined as eating between 3-5 servings of fruits and vegetables daily.  This was 
examined using one item with a possible score ranging from 1 to 4, with a higher score 
indicating a higher frequency of eating between 3-5 servings of fruits and vegetables daily.  The 
mean post-operative fruit and vegetable consumption score for bariatric patients was 2.41 (SD = 
1.14).  
The nine TPB constructs were scored on a four-point, Likert-type rating scale ranging 
from 1 (“strongly disagree”) to 4 (“strongly agree”).  A higher score indicated the participants 
experienced a higher degree of agreement with the given TPB construct.  The mean of the 
behavioral intention items was (M = 3.44, SD = 0.54), indicating a positive behavioral intent to 
consume fruits and vegetables.   
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For daily consumption of three to five servings of fruits and vegetables, participants’ 
means for self-reported positive attitude was M = 3.44 (SD = 0.53), for anticipated behavioral 
outcome it was M = 3.61 (SD = 0.48), and for anticipated emotions it was M = 3.20 (SD = 0.65).  
The respondents’ means for subjective norms was M = 2.84 (SD = 0.60) and for normative 
beliefs it was M = 3.12 (SD = 0.67).  The mean for perceived behavior control was M = 3.03 (SD 
= 0.63) and for control beliefs it was M = 3.38 (SD = 0.56).  The mean for participants self-
identifying as healthy eaters was M = 3.43 (SD = 0.50). 
  
 Correlations analysis: Pearson product-moment correlation coefficients are all shown in 
Figure 4.3 and were calculated to examine the relationship between all predictor variables and 
fruit and vegetable consumption.  All correlations were positive and significant.  Perceived 
behavioral control (r = .23) and behavioral intention (r = .29) to eating fruits and vegetables had 
a small correlation.  Additionally, there was a small correlation between the constructs of 
perceived behavior control (r = .22), subjective norms (r = .24), and self-identity (r = .40) and 
the intention to eat fruits and vegetables, while attitudes (r = .62) had a large effect on the 
intention to eat fruits and vegetables.  All four of the belief constructs were moderately to highly 


































Figure 4.3 TPB constructs related to eating between 3-5 servings of fruits and vegetables daily: 
means, standard deviations and univariate Pearson correlations 
Note. *p < .05, **p < .01 
HE: Healthy Eater 
 
 
Regression analysis for behavioral intention to consume fruits and vegetables. 
 To examine the relationships of the extended TPB variables with behavioral intentions a 
multiple linear regression was completed in two stages using behavioral intention as the 
dependent variable.  In the first stage, the independent variables entered were attitudes, 
subjective norms, perceived behavioral control and self-identity. Table 4.5 shows that a 
significant proportion of the variability in behavioral intention to eat three to five servings of 
r = .60** 
r = .64** 
r = .43** 
r = .62** r = .40** 
r = .24** 
r = .22** r = .23** 
r = .29** 
r = .45** 
Control 
Beliefs 
M = 3.38 
SD = 0.56 
Normative 
Beliefs 
M = 3.12 
SD = 0.67 
Attitude  
M = 3.44 
SD = 0.53 
Subjective  
Norms  
M = 2.84 




M = 3.03 




M = 3.43 
SD = 0.50 
Behavioral 
Intention   
M = 3.44 





M = 2.41  
SD = 1.14 
Anticipated 
Emotions 
M = 3.20 




M = 3.61 




fruits and vegetables per day was explained by the four independent variables (R2 =. 419; F 4, 
131 = 23.66, p < .001).  In summary, the significant factor in the formation of this behavioral 
intention according to importance of the model was attitudes, followed by self-identity as a 
healthy eater. 
A second regression to predict intention was completed while controlling for gender.  Gender 
was found to be significantly and positively associated with behavioral intention and with the 
impact of slightly increasing the predictive ability of the equation (R2 =.121; F 5,130 = 18.90, p 
< .001). 
 
 Regression analysis for fruits and vegetables intake. 
 A multiple linear regression was completed in four stages using behavior as the 
dependent variable.  In the first model, the independent variable was behavioral intention. A 
significant model was evident (F (1, 133) = 12.55, p = < .001) predicting fruit and vegetable 
consumption, with behavioral intention accounting for only 8.6% of the variance in behavior.  A 
second regression was completed for predicting eating fruit and vegetables while controlling for 
gender.  Gender was found to be significantly and negatively associated with consuming fruits 
and vegetables, increasing the predictive ability of the equation (R2 = .114; F 2,132 = 8.50, p < 
.001).  Males’ had 0.62 lower behavioral intention to consume fruits and vegetables per day 
compared to females.  The third model used the independent variables of attitudes, subjective 
norms, perceived behavioral control and self-identity.  A small proportion of the variability in 
eating three to five servings of fruits and vegetables per day was explained by the four 
independent variables (R2 =. 114; F 4, 130 = 4.194, p < .05).  A fourth regression model was 
completed for predicting eating fruit and vegetables while controlling for gender and using the 
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same independent variables from the third model.  A significant model was evident (F (5, 129) = 
3.94, p < .05) for predicting fruits and vegetables per day, with attitudes, subjective norms, 
perceived behavioral control, self-identity and gender accounting for only 13.3% of the variance 
in behavior.  Table 4.5 summarizes the parameter estimates from the regression of eating three to 
five serving of fruits and vegetables. 
 
Table 4.5  
Multiple Regression Analyses Eating Between 3-5 Servings of Fruits and Vegetables Daily 
Predicted by the TPB Constructs 
 
 Variables β SE Standardized β t Model R
2 
 
Intention on Attitudes, Subjective Norms, Perceived Behavioral Control, Self-Identity 
 
Model 1      
 Attitudes .36 .06 .53 6.57** .419 
 Subjective norms .07 .04 .12 1.66  
 Perceived 
behavioral control 
-.04 .04 -.07 -.93  
 Self-identity-HE .21 .09 .20 2.44*  
Model 2       
 Attitudes .36 .06 .53 6.56* .421 
 Subjective norms .07 .04 .12 1.63  
 Perceived 
behavioral control 
-.04 .04 -.07 -.94  
 Self-identity- HE .22 .09 .20 2.48*  
 Gendera .14 .24 .04 .58  
 
Consume 3-5 servings of Fruits and Vegetables daily on Intention and Attitudes, 
Subjective Norms, Perceived Behavioral Control, and Self-Identity 
Model 1       
Intention .31 .09 .29 3.54** .086 
Model 2        
 Intention .31 .09 .29 3.58** .114 
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 Variables β SE Standardized β t Model R
2 
Model 3 
 Attitudes .13 .07 .19 1.86 .114 
 Subjective norms -.09 .06 -.14 -1.56  
 Perceived 
behavioral control .08 .06 .13 1.43  
 Self-identity- HE .13 .11 .11 1.12  
Model 4        
 Attitudes .13 .07 .18 1.86 .133 
 Subjective norms -.08 .06 -.13 -1.46  
 Perceived 
behavioral control .08 .06 .14 1.46  
 Self-identity- HE .11 .11 .10 .96  
 Gendera -.51 .31 -.14 -1.65  
Note. *p < .05, **p < .01 
a. Controlling for gender: female = 0, male = 1  





4.2.1.3 Avoiding sweets. 
Figure 4.4 illustrates the means, standard deviations, and Pearson correlations related to 
TPB constructs and avoiding sweets.  Avoiding sweets was examined using one item with a 
possible score ranging from 1 to 4, with a higher score indicating a higher frequency of avoiding 
sweets daily.  The mean post-operative score for avoiding sweets for bariatric patients was 3.67 
(SD = 0.72).  
The nine TPB constructs were scored on a four-point, Likert-type rating scale ranging 
from 1 (“strongly disagree”) to 4 (“strongly agree”).  A higher score indicated the participants 
experienced a higher degree of agreement with the given TPB construct.  The mean of the 
behavioral intention items was (M = 3.43, SD = 0.64), indicating a behavioral intent to eat less 
sweet foods.   
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For avoiding sweet foods, participants’ means for self-reported positive attitude was M = 
3.17 (SD = 0.70), for anticipated behavioral outcome it was M = 3.46 (SD = 0.73), and for 
anticipated emotions it was M = 3.29 (SD = 0.58).  The respondents’ mean for subjective norms 
was M = 2.82 (SD = 0.70) and for normative beliefs it was M = 3.15 (SD = 0.64).  The mean for 
perceived behavior control was M = 3.21 (SD = 0.61) and for control beliefs it was M = 3.29 (SD 
= 0.64).  The mean for participants self-identifying as healthy eaters was M = 3.43 (SD = 0.50). 
  
Correlations analysis: Pearson product-moment correlations coefficients are all shown in Figure 
4.4 and were calculated to examine the relationship between all predictor variables and eating 
less sweet foods.  All correlations were positive and significant, with the exception of behavioral 
intention to avoid eating sweet food, which had a very small, non-significant correlation (r = 
.09).  Perceived behavioral control was found to have a small effect size on eating sweets (r = 
.26). Additionally, there was a medium correlation between both perceived behavior control (r = 
.32) and subjective norms (r = .33) and the intention to avoid sweets, and a large sized 
correlation between both attitudes (r = .64) and self-identity (r = .57) and the intention to avoid 
sweet foods. All belief constructs were highly correlated to the hypothesized construct with the 



































Figure 4.4 TPB constructs avoiding sweet foods: means, standard deviations and univariate 
Pearson correlations 
Note. *p < .05, **p < .01 
HE: Healthy Eater 
 
 
Regression analyses for behavioral intention to avoid sweet foods. 
 To examine the relationships of the extended TPB variables with behavioral intentions a 
multiple linear regression was completed in one stage using behavioral intention as the 
dependent variable.  In the first stage, the independent variables entered were attitudes, 
subjective norms, perceived behavioral control and self-identity.  Table 4.6 shows that a 
significant proportion of the variability in behavioral intention to avoid sweets food daily was 
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summary, the significant factors in the formation of this behavioral intention according to 
importance of the model were self-identity as a healthy eater, followed by attitudes and finally 
subjective norms. 
  
 Regression analysis for avoiding sweet foods. 
 A multiple linear regression was completed in two stages using behavior as the dependent 
variable.  In the first stage, the independent variable was behavioral intention.  A significant 
model was not evident (F (1,132) = 1.07, p = .30) for predicting eating less sweet foods, with 
behavioral intention accounting for only 0.8% of the variance in behavior.  The independent 
variables entered in the second model were attitudes, subjective norms, perceived behavioral 
control, and self-identity.  A significant proportion of the variability in adhering to avoiding 
sweets food daily was explained by the four independent variables accounting for 10.8% of the 
variance and a significant model was found (F (4,129) = 3.12, p = .05).  Table 4.6 summarizes 
the parameter estimates from the regression of eating less sweet foods. 
 
Table 4.6  
Multiple Regression Analyses Avoiding Sweet Foods Predicted by the TPB Constructs 
 
 Variables β SE Standardized β t Model R
2 
 
Intention on Attitudes, Subjective Norms, Perceived Behavioral Control, Self-Identity 
 
Model 1      
 Attitudes .25 .05 .40 4.84** . 503 
 Subjective norms .11 .04 .18 2.63**  
 Perceived 
behavioral control 
-.02 .50 -.03 -.44  
 Self-identity- HE .45 .10 .35 4.61**  
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 Variables β SE Standardized β t Model R
2 
 
Avoiding Sweet foods on Intention and Attitudes, Subjective Norms, Perceived 
Behavioral Control, Self-Identity 
Model 1        
 Intention .05 .05 .09 1.04 . 008 
Model 2       
 Attitudes .05 .04 .13 1.18 .108 
 Subjective norms -.06 .03 -.19 -2.11*  
 Perceived 
behavioral control 
.09 .04 .22 2.34*  
 Self-identity- HE .02 .07 .03 .33  
Note. *p < .05, **p < .01 
HE: Healthy Eater 
 
 
4.2.1.4 Avoiding salty snack foods. 
Figure 4.5 illustrates the means, standard deviations, and Pearson correlations related to 
TPB constructs and avoiding salty snack foods.  Avoiding salty snacks was examined using one 
item with a possible score ranging from 1 to 4, with a higher score indicating a higher frequency 
of avoiding salty snack foods daily.  The mean post-operative score for avoiding salty foods for 
bariatric patients was 3.70 (SD = 0.63).  
The nine TPB constructs were scored on a four-point, Likert-type rating scale ranging 
from 1 (“strongly disagree”) to 4 (“strongly agree”).  A higher score indicated the participants 
experienced a higher degree of agreement with the given TPB construct.  The mean of the 
behavioral intention items was (M = 3.29, SD = 0.74), indicating a behavioral intent to eat less 
salty snack foods.   
For avoiding salty snack foods, participants’ means for self-reported positive attitude was 
M = 3.13 (SD = 0.76), for anticipated behavioral outcome it was M = 3.33 (SD = 0.84), and for 
anticipated emotions it was M = 3.32 (SD = 0.59).  The respondents’ mean for subjective norms 
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was M = 2.68 (SD = 0.68) and for normative beliefs it was M = 3.07 (SD = 0.65).  The mean for 
perceived behavior control was M = 3.23 (SD = 0.59) and for control beliefs it was M = 3.18 (SD 
= 0.75).  The mean for participants self-identifying as a healthy eater was M = 3.43 (SD = 0.50). 
 Correlations analysis: Pearson product-moment correlations coefficients are all shown 
in Figure 4.5 and were calculated to examine the relationship between all predictor variables and 
eating less salty snack foods.  All correlations were positive and significant, apart from 
behavioral intention (r = .17) and perceived behavioral control (r = .13) to avoiding eating salty 
snacks, which were not found to be significantly correlated.  Additionally, there was a medium 
correlation between the constructs of perceived behavior control (r = .42), self-identity to healthy 
eater (r = .29) and subjective norms (r = .28) and the intention to avoid salty snack foods, and a 
large sized correlation between attitudes (r = .71) and the intention to avoid salty snack foods.  





















































Figure 4.5 TPB constructs related to avoiding salty snack foods: means, standard deviations and 
univariate Pearson correlations 
Note. *p < .05, **p < .01 
HE: Healthy Eater 
 
 
Regression analysis for behavioral intention to eat less salty snack foods. 
 To examine the relationships of the extended TPB variables with behavioral intentions a 
multiple linear regression was completed in one stage using behavioral intention as the 
dependent variable.  The independent variables entered were attitudes, subjective norms, 
perceived behavioral control and self-identity. Table 4.7 shows that a significant proportion of 
the variability in behavioral intention to eat less salty snack foods per day was explained by the 
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four independent variables (R2 =. 521; F 4, 131 = 35.61, p < .001).  In summary, the significant 
factor in the formation of this behavioral intention according to importance of the model was 
attitudes.   
 
 Regression analysis for eat less salty snack foods. 
 To examine the relationships of the extended TPB variables with behavioral intentions a 
multiple linear regression was completed in two stages using eating less salty snack foods as the 
dependent variable.  In the first stage, the independent variable was behavioral intention.  In the 
first model, a significant model was evident (F (1,132) = 3.87, p < .05) predicting avoiding salty 
snack foods, with behavioral intention accounting for only 2.9% of the variance in behavior.  The 
independent variables entered in the second model were attitudes, subjective norms, perceived 
behavioral control and self-identity.  A significant model was not evident (F (4,129) = 1.83, p = 
.13), accounting for 5.4% of the variance.  Table 4.7 summarizes the parameter estimates from 
the regression of eating less salty snack foods. 
 
Table 4.7  
Multiple Regression Analyses Avoiding Salty Snack Foods Predicted by the TPB Constructs 
 
 Variables B SE Standardized β t Model R
2 
 
Intention on Attitudes, Subjective Norms, Perceived Behavioral Control, and Self-
Identity 
 
Model 1      
 Attitudes .42 .05 .64 8.65** .521 
 Subjective norms .07 .05 .10 1.54  
 Perceived 
behavioral control 
.11 .06 .13 1.83  
 Self-identity - HE -.06 .11 .-.04 -.55  
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 Variables B SE Standardized β t Model R
2 
 
Avoid Salty Snack Foods on Intention and Attitudes, Subjective Norms, Perceived 
Behavioral Control, and -Self-Identity 
Model 1       
Intention .07 .04 .17 1.96 .029 
Model 2       
 Attitudes .02 .03 .06 .62 .054 
 Subjective norms -.04 .03 -.13 -1.40  
 Perceived 
behavioral control 
.02 .04 .04 .40  
 Self-identity- HE .09 .06 .14 1.39  
Note. *p < .05, **p < .01 
HE: Healthy Eater 
  
 
4.2.1.5 Sugar sweetened beverages. 
Figure 4.6 illustrates the means, standard deviations, and Pearson correlations related to 
TPB constructs and avoiding sugar sweetened beverages.  Avoiding sugar sweetened beverages 
was examined using one item with a possible score ranging from 1 to 4, with a higher score 
indicating a higher frequency of avoiding sugar sweetened beverages daily.  The mean post-
operative score for avoiding sugar sweetened beverages for bariatric patients was 3.77 (SD = 
0.61).  
The nine TPB constructs were scored on a four-point, Likert-type rating scale ranging 
from 1 (“strongly disagree”) to 4 (“strongly agree”).  A higher score indicated the participants 
experienced a higher degree of agreement with the given TPB construct.  The mean of the 
behavioral intention items was (M = 3.37, SD = 0.80), indicating a behavioral intent to avoid 
sugar sweetened beverages. 
For avoiding sugar sweetened beverages, participants’ means for self-reported positive 
attitude was M = 3.25 (SD = 0.75), for anticipated behavioral outcome it was M = 3.50 (SD = 
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0.78), and for anticipated emotions it was M = 3.28 (SD = 0.61).  The respondents’ mean for 
subjective norms was M = 2.82 (SD = 0.66) and for normative beliefs it was M = 3.07 (SD = 
0.69).  The mean for perceived behavior control was M = 3.30 (SD = 0.56) and for control beliefs 
it was M = 3.33 (SD = 0. 68).  The mean for participants self-identifying as a healthy eater was M 
= 3.43 (SD = 0.50). 
 
 Correlations analysis: Pearson product-moment correlations coefficients are all shown 
in Figure 4.6 and were calculated to examine the relationship between all predictor variables and 
drinking less sugar sweetened beverages.  All correlations were positive and significant.  
Behavioral intention (r = .20) and perceived behavioral control (r = .21) were found to have a 
small effect size on drinking less sugar sweetened beverages.  There was a medium correlation 
between the constructs of perceived behavior control (r = .43), self-identity to healthy eater (r = 
.32) and subjective norms (r = .30) and the intention to avoid sugar sweetened beverages, and a 
large sized correlation between attitudes (r = .72) and the intention to avoid sugar sweetened 
beverages.  The correlation between normative beliefs and subjective norms as well as between 
control beliefs and perceived behavioral control were both less than 0.60, at r = .51 and r = .49, 
respectively, illustrating a large sized effect. The correlations between anticipated behavioral 
outcome and attitude (r = .65) and between anticipated emotions and attitude (r =.52) were also 





























Figure 4.6 TPB constructs related to avoiding sugar sweetened beverages: means, standard 
deviations and univariate Pearson correlations 
Note. *p < .05, **p < .01 
HE: Healthy Eater 
 
 
Regression analysis for behavioral intention to drink less sugar sweetened 
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variables (R2 =. 570; F 4, 131 = 43.44, p < .001).  In summary, the important factors in the 
formation of this behavioral intention were attitudes followed by perceived behavioral control.   
 
 Regression analysis for drinking less sugar sweetened beverages. 
 To examine the relationships of the extended TPB variables with behavioral intentions a 
multiple linear regression was completed in two stages using drinking less sugar sweetened 
beverages as the dependent variable.  In the first stage, the independent variable was behavioral 
intention.  A significant model was evident (F (1,129) = 5.30, p < .05) predicting avoiding sugar 
sweetened beverages, with behavioral intention accounting for only 3.9% of the variance in 
behavior.  In the second model the independent variables entered were attitudes, subjective 
norms, perceived behavioral control and self-identity.  A significant model was evident (F 
(4,126) = 3.37, p = <.05) and the predictive ability of the equation increased (R2 = .097).  Table 
4.8 summarizes the parameter estimates from the regression of drinking less sugar sweetened 
beverages. 
 
Table 4.8  
Multiple Regression Analyses Avoiding Sugar Sweetened Beverages Predicted by the TPB 
Constructs 
 
 Variables β SE Standardized β t Model R
2 
Intention on Attitudes, Subjective Norms, Perceived Behavioral Control, and Self-
Identity 
 
Model 1      
 Attitudes .45 .05 .64 9.84** .570 
 Subjective norms .08 .05 .10 1.60  
 Perceived 
behavioral control .22 .06 .23 3.49**  
 Self-identity - HE -.70 .11 -.04 -.63  
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 Variables β SE Standardized β t Model R
2 
 
Avoid Sugar Sweetened Beverages on Intention and Attitudes, Subjective Norms, 
Perceived Behavioral Control, and Self-Identity 
Model 1       
Intention .08 .03 .20 2.30* .039 
Model 2       
 Attitudes .02 .03 .07 .73 .097 
 Subjective norms -.08 .03 -.23 -2.62*  
 Perceived 
behavioral control .07 .04 .18 1.86 
 
 Self-identity- HE .05 .06 .08 .77  
Note. *p < .05, **p < .01 
HE: Healthy Eater 
 
 
4.2.1.6 Physical activity. 
Figure 4.7 illustrates the means, standard deviations, and Pearson correlations related to 
TPB constructs and bariatric patients being physically active.  Post-operative exercise was 
operationally defined as performing 30 minutes of moderate to vigorous physical activity daily 
(not including walking).  Physical activity was examined using one item with a possible score 
ranging from 1 to 4, with a higher score indicating a higher frequency of exercising.  The mean 
post-operative physical activity score for bariatric patients was 2.34 (SD = 1.12).  
The nine TPB constructs were scored on a four-point, Likert-type rating scale ranging 
from 1 (“strongly disagree”) to 4 (“strongly agree”).  A higher score indicated the participants 
experienced a higher degree of agreement with the given TPB construct.  The mean of the 
behavioral intention items was (M = 3.45, SD = 0.57), indicating a behavioral intent to being 
physically active. 
For performing physical activity, participants’ means for self-reported positive attitude 
was M = 3.38 (SD = 0.60), for anticipated behavioral outcome it was M = 3.64 (SD = 0.43), and 
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for anticipated emotions it was M = 3.25 (SD = 0.54).  The respondents’ mean for subjective 
norms was M = 2.90 (SD = 0.61), and for normative belief it was M = 3.22 (SD = 0.61).  The 
mean for perceived behavior control was M = 3.13 (SD = 0.58) and for control beliefs it M = 
3.31 (SD = 0.54).  The mean for participants self-identifying as a physically active person was M 
= 2.73 (SD = 0.80). 
 
 Correlations analysis: Pearson product-moment correlation coefficients are all shown in 
Figure 4.7 and were calculated to examine the relationship between all predictor variables and 
exercising.  All correlations were positive and significant, with the exception of behavioral 
intention (r = .11), which was not significantly correlated and had a very small effect size.  
Perceived behavioral control (r = .29) was also found to have a small effect size on physical 
activity.  There was a small to moderate correlation between the constructs of perceived behavior 
control (r = .43), self-identity as being physically active (r = .35), and subjective norms (r = .24) 
and the intention to exercise, and a large correlation between attitudes (r = .58) and the intention 
to exercise.  All four of the belief constructs were moderately to highly correlated to the 






























Figure 4.7 TPB constructs related to performing 30 minutes of moderate to vigorous physical 
activity daily: means, standard deviations and univariate Pearson correlations 
Note. *p < .05, **p < .01 
PA: Physical Activity 
 
Regression analysis for behavioral intention for performing 30 minutes of moderate 
to vigorous physical activity daily. 
 
To examine the relationships of the extended TPB variables with behavioral intentions a 
multiple linear regression was completed in one stage using behavioral intention as the 
dependent variable.  The independent variables entered were attitudes, subjective norm, 
perceived behavioral control and self-identity.  Table 4.9 shows that a significant proportion of 
the variability in behavioral intention to being physically active was explained by the four 
independent variables (R2 =. 367; F 4, 131 = 18.97, p < .001).  In summary, the important factor 
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in the formation of this behavioral intention according to importance of the model was limited to 
favorable attitudes toward exercising.   
 
Regression analysis for performing 30 minutes of moderate to vigorous physical 
activity daily. 
 
 To test the TPB, a multiple linear regression was completed in two stages using physical 
activity as the dependent variable.  In the first stage, the independent variable was behavioral 
intention.  A significant model was evident (F (1,132) = 1.61, p = .21) predicting exercising, 
with behavioral intention accounting for only 1.2% of the variance in behavior.  In the second 
model the independent variables entered were attitudes, subjective norms, perceived behavioral 
control and self-identity.  A significant model was evident (F (4,129) = 5.17, p = <.05) and the 
predictive ability of the equation increased (R2 = .138).  Table 4.9 summarizes the parameter 
estimates from the regression of being physically active.   
 
Table 4.9  
Multiple Regression Analyses Performing 30 minutes of Moderate to Vigorous Physical Activity 
Daily Predicted by the TPB Constructs 
 
 Variables β SE Standardized β t Model R
2 
 
Intention on Attitudes, Subjective Norms, Perceived Behavioral Control, and Self-
Identity 
 
Model 1      
 Attitudes .29 .05 .46 5.42** .367 
 Subjective norms .02 .05 .04 .480  
 Perceived 
behavioral control .10 .06 .16 1.86  




 Variables β SE Standardized β t Model R
2 
Physical Activity on Intention and Attitudes, Subjective Norms, Perceived Behavioral 
Control, and Self-Identity 
Model 1       
Intention .11 .09 .11 1.27 .012 
Model 2       
 Attitudes .06 .06 .10 .96 .138 
 Subjective norms .02 .05 .03 .31  
 Perceived 
behavioral control .09 .06 .14 1.34  
 Self-identity-PA .15 .07 .21 2.19*  
Note. *p < .05, **p < .01 
PA: Physical Activity 
 
A summary of significant parameter estimates is presented in Table 4.10.  Table 4.10 (a) 
and Table 4.10 (c) provide summaries of significant predictive estimates of attitudes, subjective 
norms, perceived behavioral control, and self-identity on behavioral intention and behavior.  





Table 4.10  
Results for Predictors and Recommended Bariatric Behaviors 
 
















Intention Attitudes X X X X X X 
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Behavior Attitudes       
 Subjective norms   X  X  
 Perceived 
behavioral control   X    
 Self-identity      X 
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4.3 Quantitative Results – Study Aim 3  
4.3.1 Relationship between bariatric recommendations and weight loss. 
The third aim of the study was to determine the relationship between self-reported 
adherence to the six bariatric behaviors and weight loss for bariatric patients between 6 to 24 
months post-operative.  Six diet and exercise behaviors were hypothesized to impact weight loss: 
beginning each meal with a protein food, eating between 3-5 servings of fruits and vegetables 
daily, avoiding sweet foods, avoiding salty snack foods, avoiding sugar sweetened beverages, 
and engaging in 30 minutes of moderate to vigorous physical activity daily.   
 
Bariatric behavior characteristics and time post operation.   
Figure 4.8 describes the differences in dietary and physical activity behaviors of patients 
divided into groups based on their months since having surgery: group (a) 6-11 months post-
operative, group (b) 12-17 months post-operative, and group (c) 18-23 months post-operative.  
This was examined using one item with a possible score ranging from 1 to 4, with a higher score 
indicating a higher adherence to the given behavior.  Over time, mean levels remained stable for 
consumption of fruits and vegetables, as well as for avoiding sweets, salty snack foods, and sugar 
sweetened beverages.  In all three groups, bariatric patients were not meeting daily 





Figure 4.8 Distribution of level of adherence to bariatric diet and exercise recommendations at 6-
24 months post-operative. 
Note. F & V = fruits and vegetables, SSB = sugar sweetned beverages 
N values: Full data = 136, 6-11 months = 33, 12-18 months = 33, 19-23 months = 44 
 
Composite score for six studies behaviors.  To investigate the distribution in terms of 
overall adherence to the six main studied dietary and exercise behaviors, an overall composite 
score was calculated.  This score was a summative score of self-reported levels and was 
calculated only for participants that answered all items for the six behaviors studied.  “High 
adherence” was operationalized as when a participant reported completing the behavior 5-6 times 
per week or daily, frequencies which correspond to scores of 3 or 4, respectively.  Thus, scoring 
a 3 or 4 for each of the six behaviors resulted in a score range of 18-24.  
Figure 4.9 shows a scatter plot of the percentage of EWL after bariatric surgery and the 
composite score of bariatric behaviors, stratified by time post-operative.  The bivariate analysis 
indicated % EWL after surgery. Composites of all six behaviors were not significantly correlated 



















Full data 6-23 months 6-11 months 12-18 months 19-23 months
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adhered to the recommendations frequently (67%), defined as 5-6 times per week or daily, while 
a smaller portion (33%) were only following the recommendations 3-4 times per week.  
Participants who were rated as high adherers were present in all-time points between 6 to 24 
months and had a wide range of %EWL (30-118% EWL). 
 
 
Figure 4.9 Scatter plot of the percentage of excess weight loss and months post-operative in a 
bivariate analysis 
Note. % EWL = Percentage of excess weight loss = 100 (pre-operative weight - current post-
operative weight)/(pre-operative weight – ideal body weighta) 
Line denotes adherence 18, the minimum score required for high adherence 
a Ideal body weight defined by weight according to a BMI of 25 kg/m2 (Table A1) 
 
Correlations analysis.  Pearson product-moment correlation coefficients were first 
computed to evaluate the relationships among percentage of excess weight loss and the behaviors 
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sweets, salty snacks, sugar-sweetened beverages, as well as performing physical activity for the 
full sample.  Significant correlations are indicated in Table 4.11.  All bariatric dietary and 
exercise behaviors had positive relationships to %EWL with the exception of avoiding salty 
snacks, which had a negative correlation.  Additionally, only physical activity (r = .31, p < .01) 
was significant to %EWL. 
 
Table 4.11  
Correlations Between Bariatric Diet and Exercise Behaviors and Percentage of Excess Weight 
Loss 
 
 Variable 1 2 3 4 5 6 7 
1 Protein consumption 1.00 
      
2 Fruits and vegetables consumption  
.31** 1.00 
     
3 Avoid sweets .06 -.00 1.00 
    
4 Avoid salty snacks -.00 .04 .40
** 1.00 
   
5 
Avoid sugar sweetened 
beverages 
.00 .11 .25** .44** 1.00 
  
6 Exercising for 30 minutes of MVPA 
.26** .26** .07 .15 .17* 1.00 
 
7 Percent excess weight loss 
.07 .01 .01 -.10 .07 .18* 1.00 
*p < .05, **p < .01 
Note. MVPA: moderate to vigorous physical activity 




 Regression analysis for %EWL to six main studied bariatric behaviors.  
 A multiple regression analysis was computed to assess the extent to which bariatric 
recommendations predicted post-operative weight loss and the results are shown in Table 4.12 
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for the full sample.  The independent variables entered were diet and physical activity behaviors.  
The behavioral variables were not significantly related to weight loss post-operative (F (6, 116) 
= 1.80, p = .11) and they accounted for only 8.5% of the variance in post-operative weight loss 
(Table 4.11).  Physical activity and avoiding salty snack foods were both found to be significant, 
however avoiding salty snacks was negatively weighted.   
 
 
Table 4.12  
Regression Model Examining Bariatric Behaviors on Percentage of Excess Weight Loss  
 
Variables  β SE Standardized β t 
Model 
R2 
Bariatric Behaviors on Excess Weight Loss 
 
Model 1 
 Begin meals with 
protein 0.86 1.90 0.04 0.46 .085 
 Consume 3-5 servings 
of fruits and vegetables 
daily 
-1.32 1.77 -0.07 -0.75  
 Avoid sweets 0.81 2.79 0.03 0.29  
 Avoid salty snack foods -7.86 3.61 -0.23 -2.18*  
 Avoid sugar sweetened 
beverages 5.37 3.44 0.16 1.56  
 Achieve > 30 minutes 
of moderate to vigorous 
physical activity 
3.80 1.78 0.20 2.13*  
Note. N= 136 
*p < .05, **p < .01 
 
 
Supplementary regression analysis for %EWL to six main studied bariatric 
behaviors and time post-operative. 
 
A supplemental multiple regression was computed in order to further investigate the 
impact of time post-operative on excess weight loss and the results are shown in Table 4.13 for 
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the full sample.  The independent variables entered were dietary and exercise behaviors as well 
as time post-operative (continuous variable).  The model was significant (F (7, 115) = 3.13, p < 
.01) and the variables accounted for 16.0% of the variance in post-operative weight loss (Table 
4.13).  The supplementary predictor generated an additional significant and positive association 
for months post-operative and had the impact of increasing the variance in the equation (R2change 
= .075).   
 
Table 4.13  
Regression Model Examining Bariatric Behaviors and Time Post-operative on Percentage of 
Excess Weight Loss  
 
Variables  β SE Standardized β t 
Model 
R2 
Bariatric Behaviors on Excess Weight Loss 
 
Model 1 
 Begin meals with protein .88 1.82 .04 .48 .160 
 Consume 3-5 servings of 
fruits and vegetables 
daily 
-1.47 1.70 -.08 -.86  
 Avoid sweets 1.59 2.70 .05 .59  
 Avoid salty snack foods -8.97 3.49 -.26 -2.57**  
 Avoid sugar sweetened 
beverages 5.21 3.31 .15 1.57  
 Achieve > 30 minutes of 
moderate to vigorous 
physical activity 
4.61 1.74 .25 2.66**  
 Months post-operative 1.01 .32 .28 3.21**  
Note. N= 136 




4.4 Qualitative Results – Study Aim 4  
4.4.1 Factors that facilitate or impede adherence to bariatric recommendations. 
For the qualitative portion of this study, a purposive sample of 11 bariatric surgery 
patients who were over one year post-operative was interviewed.  These participants were high 
adherers based on self-reporting as committing to the six studied behaviors either 5-6 days per 
week or daily on the Adherence Behavior Assessment Tool and considered to be successful based 
on a loss of 50% of their excess weight and avoiding regain of more than 20% of their weight.  
The participants ranged in age from 20 to 58 years old at the time of their procedure and from 12 
to 142 months post-operative at the time of data collection.  Participants included three males 
who self-identified as Hispanic and eight females, six of whom self-identified as Hispanic and 
two who self-identified as non-Hispanic.  Demographics are summarized in Table 4.14. 
 
Table 4.14  
Qualitative Component: Demographic and Clinical Characteristics (N= 11) 
 






% EWL Preferred Language 
1 33 M Hispanic SG 24 106 Spanish 
2 20 F Hispanic SG 18 82 English 
3 41 F Hispanic RYGB 18 56 English 
4 58 F Hispanic SG 12 100 English 
5 28 M Hispanic RYGB 18 50 English 
6 50 F Non-Hispanic RYGB 117 82 English 
7 55 M Hispanic SG 39 56 English 
8 46 F Hispanic RYGB 142 61 Spanish 
9 54 F Non-Hispanic RYGB 22 81 English 
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% EWL Preferred Language 
10 47 F Hispanic SG 12 86 Spanish 
11 29 F Hispanic RYGB 12 59 Spanish 
Abbreviations: M: male, F: female, SG: sleeve gastrectomy, RYGB: Roux-en-Y gastric bypass, 
%EWL: percentage of excess weight loss 
 
Individual interviews were conducted using a face to face, semi-structured technique and 
audio recorded with the interviewees’ consent. They lasted between 23 minutes and 75 minutes, 
with an average length of 46 minutes.  Interviews were conducted in each participant’s preferred 
language, with seven preferring English and four preferring Spanish. All interviews were 
transcribed and the Spanish interviews were then translated into English. 
This section presents the seven main themes that emerged from analyzing the experiences 
of bariatric patients while searching for potential facilitators or barriers to adhering to bariatric 
diet and exercise recommendations: (a) outcome expectations, (b) nutrition knowledge and skills, 
(c) social support, (d) attitudes towards adherence, (e) perceived behavioral control, (f) coping 
and planning strategies, and (g) recovery self-efficacy.  
 Quotes from the participants were identified and are included as examples of these themes.  
Meaningful themes and sub themes were then organized into the HAPA and TPB constructs. 
 
Outcome expectation. 
 Bariatric surgery presents itself to patients as a choice after years of attempting to control 
weight with conventional methods.  Before surgery, many participants reported excess weight 
limited their physical abilities, decreased their energy and interest in doing activities of daily 
living and, caused them to avoid employment or spending time with friends and family.  In 
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addition to poor quality of life, the fear and anxiety of developing or continuing to live with the 
comorbidities associated with obesity led many patients towards surgery as an attempt to regain 
control of their “previous selves.” 
 
…during the night, I stop breathing and one night my mother told me, “Are you ok?” In 
the middle of the night and I was so scared because it looks like I wasn’t breathing so I had 
to do something, she tells me, “You have to do something, you are too young.” 
(#2, female, Hispanic, 18 months post-operative) 
An overarching theme among all interviews was participants identifying improved 
weight, health outcomes, and quality of life after surgery as major contributors of their adherence 
to bariatric diet and lifestyle recommendations.  These improvements also acted as patients’ 
motivators for further preserving and maintaining their health and wellbeing, as their great 
satisfaction with the journey of weight loss further encouraged them to continue following the 
recommendations.   
…like I don’t hyperventilate as much especially going up the stairs, like before… and it’s 
four floors, so I have to climb that all the way up, … before I used to hyperventilate really 
badly…and like groceries … [now] I can pick up normally… before I have to carry it 
by…one hand while the other hand is on, on the railing.  
(#5, male, Hispanic, 18 months post-operative) 
 
 
In addition to positive outcomes encouraging behavioral adherence, participants also 
referred to some of the negative physiological effects of dumping syndrome as reinforcements to 
making better food choices.   
…because I think my stomach is smarter because it does not accept fats and I think that’s 
what I learned. 
…pero no, porque yo creo que mi estómago tiene más inteligente porque no acepta 
grasas y es lo que yo creo que aprendí. 
(#8, female, Hispanic, 142 months post-operative) 
Although bariatric surgery can be criticized by some as a “quick fix,” many participants 
described the long journey of weight loss and the risks associated with undergoing a surgical 
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intervention as being, “anything but the easy way out” (#8, female, Hispanic, 142 months post-
operative).  Therefore, after making this enormous decision to help them control their weight, the 
possibility of regaining and returning to their pre-operative weight and lifestyles also inspired 
many patients that were successful at losing the weight to continue the behavior changes 
necessary to keep it off. 
The other thing also is that I had heard of other people who had gone through surgery, 
bariatric surgery, and then they regained the weight. And I thought no, no, no, I… don’t 
want to be one of those people, you know, I don’t want to be one of those that goes through 
that…after I’ve gone through…the diabetic, you know the diabetes I need to learn and 
retrain myself to eat properly. 
(#7, male, Hispanic, 39 months post-operative) 
 
 
Nutrition knowledge and skills.  
Diet adherence was perceived as central to the positive outcomes following surgery.  
Participants frequently mentioned the importance of including protein at all meals and/or snacks, 
of being vigilant about preparing foods low in fat or of using sugar substitutes, and of 
appropriately portioning the amounts they eat at meals.   
What I consume the most is proteins. Proteins when I see that, that in my plate, I take more 
proteins. Let’s put the meat, I always measure the meat…I use the width of my hand to put 
the meat. I put salads and a little bit of carbohydrates and then when I eat, I eat the entire 
portion of protein. 
 Pero el más que yo consumo son proteínas. Proteínas cuando ya veo que, que en me plato 
yo cojo más proteínas vamos a poner los carne…siempre mido los carne por el ancho de 
me mano pongo las carnes, pongo las ensaladas y  pongo un poquito de carbohidrato y 
entonces cuando como, me como todo me porción de proteína. 
(#1, male, Hispanic, 24 months post-operative) 
 
 
This new understanding and cognitive awareness of healthy eating influenced food-
related cultural traditions for many of the Latino participants, who mentioned family gatherings 
where large amounts of rice and fried meats are frequently served.  Most participants continued 
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to attend their families’ events that included these foods but were able to plan ahead in order to 
control their intake and make a choice that more closely aligned with their dietary 
recommendations.  While some participants would refrain from eating at these family events, 
many participants prepared and contributed lower calorie modifications of traditional recipes in 
order to better adhere to their recommendations while still enjoying cultural foods at family 
events.  Many also mentioned controlling portions as a strategy for navigating foods at such 
events. One patient reported using both of these strategies when she stated,  
…but I do not put the butter that is traditionally used, I eat one, but it is not like I will eat 
three to four. 
…pero no le pongo la manteca que lleva tradicionalmente, ósea si me como uno pero no 
es que me va a comer 3 a 4 ósea. 
(#8, female, Hispanic, 142 months post-operative) 
 
In summary, participants learn that following the surgery they have to control portions or 
make different food choices to avoid weight gain as well as the adverse side effects after eating 
certain foods that are not tolerated. They are also confident that they have gained the skill set to 
be able to eat more healthfully both day to day or during special occasions. Overall, a 
determinant to adhere to healthy food choices was a desire to preserve good health.   
 
Social support. 
Participants often described their post-operative visits to the nutritionist or bariatric 
doctors as essential to reinforcing or clarifying the recommended behaviors.  This guidance was 
usually delivered on an individual basis, although a few participants described support groups as 
important to positively reinforcing behaviors. Several patients would seek support from groups 
or providers in times when they sensed they were struggling to adhere to recommendations.  
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You know the team, like you guys…I knew I was supposed to take a walk, but I didn’t, 
I’ll do it in the afternoon then I found I didn’t come outside all day. So that’s when I had 
to come to talk to the team, I needed the support system, I needed the team. 
(#6, female, non-Hispanic, 117 months post-operative) 
 
In addition to frequently crediting the bariatric providers with providing support, all 
patients were able describe someone in their personal lives who positively supported their diet 
plan and food choices.   
…they ask for a hamburger, they ask if they can split it in four so I can eat a quarter of the 
food. It helps me a lot. They take care of my diet. 
…ellos piden una hamburguesa, si la piden que la parten en 4 para que yo me pueda comer 
un cuarto de la comida. Me ayuda mucho en esto. Cuidan mi dieta. 
(#8, female, Hispanic, 142 months post-operative) 
 
A few patients described that all the support they receive from loved ones is positive and 
limited to a very close knit group.  When asked about people who do not support them, some 
participants mentioned that negative people who are not helpful to their weight loss goals are not 
involved in their lives: “I don’t really have anybody who do not support me because whoever 
does not support me is not a friend” (#4, female, Hispanic 12 post-operative). 
Participants reported that close family members who are still struggling with their own 
weight issues or who still act as food “enablers” were still a part of their lives.  Patients were able 
to cope with this negativity by accepting that their loved ones are still part of their lives, despite 
not demonstrating readiness to start the weight loss journey with them. Participants were patient 
with their loved ones and reaffirmed that they were unwilling to return to their old behaviors 
regardless of the attitudes of those around them.   
 




Adherence to the bariatric diet was associated with improved health and eagerness to try 
new healthful foods and to incorporate new foods into snacks or a meal: “dipping stuff in 
hummus… snacking on apples and bananas. I love apples and bananas” (#3, female, Hispanic, 
18 months post-operative). 
Participants described their pre-operative diet as unhealthy or excessive and their current 
post-operative diet as healthy and enjoyable.  Prior to the surgery, many tried several attempts at 
weight loss by way of energy-restricted diets with limited foods options which may not have 
tasted good or were dissatisfying. After surgery, along with adding new, more healthful foods to 
their diet, patients report feeling satisfied with enjoying more energy dense foods but in 
controlled portions. They understand the importance of both the quality and quantity of their 
food choices.  
I used to order a large [pizza] pie and I would eat the whole thing…. But now…I’ll order 
the small one the personal…I’ll eat two slices out of it and I’ll take the rest home…. You 
know I’m fine with it…I’ve reconciled to myself the fact that I just cannot eat the way that 
I used to before.  
(#7, male, Hispanic, 39 months post-operative) 
 
Exercise. 
Most participants mentioned that exercise was a regular part of their lives. Prior to their 
procedures, many voiced various barriers to doing physical activity, seeing it as a challenging 
imposition that they must do, not as an activity that they want to do or enjoy.  To note, when it 
came to physical activity, less than half of the participants mentioned a friend or family who 
positively encouraged exercise behaviors.  However, in spite of missing social support for this 
behavior, most participants described physical activity following surgery as an enjoyable part of 
their daily lives that made them feel accomplished and energized. 
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It’s no longer like thinking {sigh – sounded…annoyed} I have to go to the gym. Now it’s 
{sigh – excited and snaps} I’m going to the gym and I’m going to the class and I get home 
and I arrive in a better mood and it’s like a routine. 
Ya no es como a que pensar {sigh – sounded…annoyed} tengo que ir al gimnasio. Ahora 
es {sigh – excited and snaps} voy al gimnasio o voy a la clase y llego a la casa y llego con 
mejor ánimo y es como una rutina. 
(#11, female, Hispanic, 12 months post-operative) 
 
Perceived behavioral control. 
Barriers. 
Although participants found physical activity more enjoyable after surgery, some barriers 
to exercise continued to exist for many patients following the surgery.  When exercise was 
described as 30 minutes of moderate to vigorous activity that does not include walking, 
participants were less likely to be adherent.  Through walking, however, many patients reported 
that they could create attainable and satisfying goals that allowed them to be more active than 
prior to surgery.  
Well exercise for me is like scratching a chalkboard, I freaking hate it. But what I do try to 
do is I try to do 10,000 steps a day, I will walk but exercise is not going to happen. 
(#9, female, non-Hispanic, 22 months post-operative) 
Physical ailments was another reason cited for not including physical activity as a part of 
daily life.  
…now I have this problem with my legs that I cannot do the exercise that I used to do. 
Because my knees they give me problems….little bit more difficult but I am determined to 
override the difficultly and so far I’ve been doing better.  
(#4, female, Hispanic, 12 months post-operative) 
 
Coping and planning strategies. 
Following surgery, patients described developing a newfound authority to change their 
previous negative behavioral eating patterns, which is often described as integral to managing 
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weight.  The participants identified a number of coping strategies that enabled them to adhere to 
the diet regimen such as meal planning, mindfulness, and coping with food triggers or craving. 
 
Meal planning. 
Many participants agreed that pre-planning before a social event facilitated them to make 
a positive food choice.  They would arrive at an event with a prepared dish that they knew that 
they could eat and were knowledgeable about the foods that were being prepared or served at a 
restaurant in order to make a decision.   
…if I’m invited somewhere for a restaurant, I look at the menu online. …to be very 
cautious of what kind of place, if it’s something new, …what can I eat from that…place…I 
look at the menu online so that’s something different that I do now… I see, if there’s any 
appetizers that I could eat because appetizers are usually small and I get full...anything 
that’s not fried. 
(#3, female, Hispanic, 18 months post-operative) 
Mindful eating. 
 Participants indicated that prior to surgery, their typical eating pattern consisted of 
mindless eating.  When selecting meals or snack foods, patients would give little consideration to 
whether the food would affect their health, and would instead base their decisions on ease, 
convenience, and taste, while recognizing their difficulties to restrict unhealthy or trigger foods.  
After surgery, participants described improved cognitive control, discussing the additional steps 
they take to make healthy decisions and their ability to cope with challenges and problem solve 
quickly when needed.  
Usually fast food is the fastest there is, I always walk with a protein bar in my bag, if I’m 
very hungry I prefer to eat a protein bar and calmly look for what I will eat so I don’t go 
anywhere and later feel sick. 
Usualmente la comida rápida aquí es lo mas rápido que hay, siempre ando una proteína y 
una barrita de proteína en mi bolsa conmigo y si tengo mucha hambre prefiero comer una 
barrita de proteína y buscar con calma donde comer que no me meto cualquier lugar, 
luego sentirme mal. 
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 (#11, female, Hispanic, 12 months post-operative) 
 
Coping with food triggers. 
 Participants often described “cravings” as a strong desire for an energy-dense food, a 
feeling that some patients even described as resembling the urge associated with having an 
“addiction.”  Other participants described that prior to surgery, these foods were used to cope 
with emotions.  Triggering events after the surgery include stress, certain time of the day or, for 
females, the time before a menses.  After the surgery, these stressors continued to exist, however 
new coping skills emerged, such as choosing healthy foods like fruits, or portion controlling, “I 
make small pieces…I savor it as much as I can” (#11, female, Hispanic, 12 months post-
operative), or identifying their own personal strategy, “Sometimes I just touch the sugary food 
and it’s good enough for me…I touch the cake, touch the juice and I don’t deviate, I don’t 
deviate.” (#6, female, non-Hispanic, 117 months post-operative).  Fundamentally, when triggers 
foods are present, patients are able to reflect back to a time when these foods were destructive to 
their health, a thought process which helps them to have impulse control in that moment. 
…by my own rules because I don’t want to go back to same way I was before. I felt tired, 
I felt that when I went up the stairs, I even got dizzy sometimes and I don’t want to go back 
to that same way. Sometimes, I won’t say that one doesn’t feel an instinct to do something 
like he/she wants, but when I think about it, I don’t do it. I don’t do it. 
de mi regla porque yo no quiero volver a lo mismo. Yo me sentía cansada, me sentía que 
cuando subía un escalón ate me mareaba a veces y yo no quiero volver a lo mismo. A 
veces, no le voy a decir que a uno no le da instinto de hacer algo como quiere, pero cuando 
yo pensó no lo hago. No lo hago. 
(#10, female, Hispanic, 12 months post-operative) 
 
Overall, high adherers have firm control over their food choices and avoid acting on their food 




  Recovery self-efficacy. 
 
Most bariatric patients express the importance of quickly overcoming setbacks.  “Slip 
ups” were seen as having meals or snacks which were seen as indulgent or outside of the 
bariatric recommendations or regaining a little bit of weight over a period of time.  Veering off 
the program rarely lasts long as patients quickly regain control over their behaviors by refocusing 
and readjusting their schedules or daily routines in order to continue towards their weight loss 
goals.  Following one of these episodes, patients reported resilience and greater insight into the 
bigger picture of how these may affect or disturb weight loss goals. Participants also spoke of 
permissible but limited “cheat days,” where they allowed themselves the freedom to eat foods 
which they consider indulgent. They consider these days as a realistic part of their weight loss 
journeys and associated positive self-talk with these experiences. 
… I understand what I’m doing… Whatever I’m eating I better be active the next day so 
that’s, that’s been working out. So I don’t feel bad because…I’m not doing anything 
negative to sabotage, … I wouldn’t have lost 105 pounds if I was. It’s just…I need to keep 
sane… I’m going to cheat with this and then the next day I have to find something to do 
that’s going to make me sweat or get on my stationary bike that I have at home or just walk 
until I feel sweaty…then walk back at home or something. I have to walk it off. 





This chapter discusses the findings of the study, its strengths and limitations, and its 
implications for research and practice. 
 
5.1 Findings of the Study 
This mixed methods study examined bariatric patients’ motivational factors to adhere to 
recommended bariatric diet and exercise behaviors. Two scales were developed to evaluate these 
factors: (a) the Adherence Behavior Assessment Tool to assess adherence to eating protein first, 
eating between three to five servings of fruits and vegetables daily, avoiding sweet foods, salty 
snack foods, and sugar sweetened beverages, and engaging in 30 minutes of moderate to 
vigorous physical activity each day based on recommendations by the American Association of 
Clinical Endocrinologists, the Obesity Society, and the American Society for Metabolic and 
Bariatric Surgery (Aills et al., 2008; Mechanick, Kushner, Sugerman et al., 2008; Mechanick, 
Youdim, Jones et al., 2013); and (b) the Determinants of Adherence Tool to investigate the 
patients’ psychosocial determinants associated with each of the behaviors.   
The Determinants of Adherence Tool included nine scales based on TPB constructs 
which were: intention, attitudes, beliefs about outcomes and anticipated emotions, subjective 
norms, normative beliefs, perceived behavior control, control beliefs, and self-identity.  Ongoing 
adherence to post-operative recommendations is thought to have a positive effect on long-term 
weight and health outcomes.  Several TPB constructs and their relationships to each other and to 
behavioral intention to adhere were examined in relation to the six diet and exercise behaviors.  
These behaviors were also examined in relation to weight loss following surgery at different time 
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points.  Additionally, the personal experiences of those who demonstrated adherence and a 
continuous commitment to the bariatric regimen were explored through interviews.   
Current bariatric recommendations require pre- and post-operative nutrition education 
and physical activity counseling (Mechanick, Kushner, Sugerman et al., 2008), thus maximizing 
the potential for greater and sustained weight and health outcomes following surgery.  Therefore, 
prior to bariatric surgery, all participants in this study were educated by an RDN regarding 
bariatric guidelines and behavioral instructions and continued to follow up post-operatively with 
bariatric providers through clinic visits and support groups.  To date, there are few published 
studies that investigate adherence to bariatric behaviors similar to those examined in this study. 
These findings can support the education and counseling provided by RDNs and other healthcare 
providers working with a bariatric population as they can help identify factors that help patients 
better comply with the recommendations that support positive health and weight outcomes. 
Overall, this study’s convenience sample of bariatric patients were highly or moderately 
adhering to the six selected bariatric behaviors that were included in the Adherence Behavior 
Assessment Tool and further evaluated in the Determinants of Adherence Tool.  Participants 
adhered to avoiding soda, juices, and other calorie dense beverages, findings that resemble those 
in previous studies (Elkins et al., 2005).  Furthermore, participants adhered to abstaining from 
consuming alcoholic beverages, similar to Elkins et al. (2005), whose full sample avoided 
alcohol.  Participants were highly adherent to avoiding sweets and salty snack foods; however, 
these findings contrast those from Thomas et al. (2011), whose participants did not limit the 
consumption of energy dense sweets and fatty foods.  More than half of the participants in this 




Other lifestyle recommendations in the Adherence Behavior Assessment Tool included 
taking vitamin supplementation on a daily basis, which most of the participants followed.  
During eating episodes, patients were highly adherent to cease eating when feeling satiated, 
eating at a moderate pace, and avoiding drinking while eating.  Together all of these behaviors 
are beneficial in preventing adverse events such as vomiting, controlling portions, and avoiding 
excessive eating.  However, instead of the recommended four hours, participants were more 
often separating meals by two to three hours, which can lead to frequent eating, grazing, and 
increased daily intake, contributing to poorer weight loss outcomes (Colles, Dixon, & O'Brien, 
2008) 
Consistent with other studies, the most common behaviors that participants did not 
adhere to were consumption of fruits and vegetables (Thomas et al., 2011) and exercise (Thomas 
et al., 2011; Elkins et al., 2005; Dagan et al., 2017).  Recently, researchers turned their attention 
to behavioral interventions following surgery with the goal of improving adherence to these 
beneficial behaviors.  For example, Papalazarou et al., (2010) randomized 30 female patients into 
two groups: an intensive behavioral intervention delivering nutrition and physical activity 
education in 30 sessions over a 36-month period, or into a control group that received standard 
counseling. The intervention led to higher intake of fruits and vegetables in the dietary 
counseling group, which consumed approximately four servings of vegetables per day, while the 
control group only ate less than two servings per day (Papalazarou et al., 2010). Such studies 
demonstrate that additional education interventions may improve behavioral adherence to 
recommended behaviors. 
The lack of commitment to the published recommendation of reaching a minimum of 150 
minutes of moderate-intensity aerobic activity per week, aiming to increase to 300 minutes per 
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week (Mechanick, Kushner, Sugerman et al., 2008), has led to the several studies assessing 
exercise interventions among this population of post-operative bariatric patients (Nijamkin et al., 
2012; Coleman et al., 2017).  One such study randomized a similar sample of Hispanic 
Americans into a comprehensive nutrition and lifestyle intervention six months post-operative, 
which resulted in greater adherence to physical activity and greater weight loss compared to the 
control group (Nijamkin et al., 2012). Such programs can support individuals’ efforts to increase 
exercise following surgery, helping them reach the recommended physical activity 
recommendation.   
It is well established that bariatric surgery results in a large amount of initial weight loss 
(Ribaric, et al., 2014); however, what is not well understood is which dietary and exercise 
behaviors contribute the most to successful long-term weight loss.  Findings from this study 
indicate that despite not meeting the recommended 30 minutes of moderate to vigorous physical 
activity on most days of the week, there was a small but statistically significant relationship 
between engaging in some physical activity and excess weight loss. The minimal exercise effect 
on weight loss following surgery could be due to the strong influence of bariatric surgery 
intervention and the time frame patients were assessed. Alternatively, although patients are not 
necessarily meeting the recommendation, they are performing physical activity in levels that may 
still contribute to their weight loss results, suggesting that the guideline may need to be 
reconsidered for this population.  
During the qualitative interviews, several patients reported that although they were aware 
of the importance of meeting the daily recommendation of 30 minutes of moderate to vigorous 
exercise, this level of activity was seen as unrealistic and not pleasurable. Many participants, 
however, stated that they were currently walking much more than they had prior to surgery, 
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which they considered as a great achievement compared to their low level of pre-operative 
physical activity. Therefore, while many did not meet the current physical activity guideline, 
participants were likely exercising more than they had been prior to surgery in ways other than 
those captured by the recommendation and in ways that may have created an energy deficit that 
contributed to their weight loss.  This finding suggests that the recommendation could be 
modified and expanded to include other types of physical activity, such as walking daily for 30 
minutes or using a fitness tracker to reach 10,000 steps, creating more realistic yet still effective 
exercise goals for this population. With the support of nutrition education and more appropriate 
exercise interventions, patients who may have excess body weight impeding them from meeting 
the current recommendations can still work towards a more attainable physical activity goal that 
matches their current ability level. 
The extended TPB model was used to quantitatively examine the constructs which 
motivate a bariatric patient to adhere to bariatric behaviors.  This study is novel in its approach of 
using the extended TPB, which has not been widely applied to the field of bariatrics.  As there 
are no other similar published studies which can be used to compare results, comparisons will be 
made using studies exploring similar topics in adults with overweight or obesity.   
In the current study, among the sample of mainly Hispanic bariatric patients, it was 
shown that a favorable attitude regarding all behaviors appears to influence behavioral intention.  
This is consistent with other studies that used TPB in relation to fruits and vegetable 
consumption, fat intake (Povey et al., 2000), and exercise (Payne, Jones, & Harris, 2004) in 
people with overweight or obesity, showing that attitudes regarding the behaviors were 
significantly associated with behavioral intention to adhere to the behavior.  Perception of 
 155 
 
control and ability to overcome difficulties leaned positively towards behavioral intention to 
avoiding sugar laden beverages.  
Bariatric patients’ own attitudes towards all other studied behaviors were more important 
in determining their behavioral intention to adhere to the behavior than perceived social pressure. 
This may be because social pressure has been shown to be more important in influencing new or 
changing behaviors as opposed to helping reinforce already established behaviors (Paisley, 
Lloyd, Sparks & Mela, 1995).  As the patients in the study had surgery six months to two years 
prior, they were more likely to have already established some of their new behaviors, putting 
them in a maintenance phase, when the research suggests that social influence is not likely to be 
as strong.  Social influence may not be a powerful factor in helping patients adhere to healthy 
behaviors because, just like making the decision to undergo a bariatric surgery, patients do not 
rely on others and instead claim ownership over their post-operative behaviors and experiences. 
Additionally, as stated by some participants during the qualitative interviews, patients were more 
likely to avoid unsupportive relationships, instead surrounding themselves only with positive 
people who showed support in a variety of ways, including offering patients healthy foods or 
smaller portions and considering the patients’ dietary needs when preparing foods for social or 
cultural gatherings. 
When bariatric patients considered themselves to be healthy eaters, they were more likely 
to adhere to eating protein first, consuming fruits and vegetables, and avoiding sweets.  This 
behavioral intention to adhere to the recommendations is aligned with identifying as a healthy 
eater as patients are motivated to comply with the behavior in order to reaffirm that they are 
healthy.  Considering themselves as healthy eaters reinforces diet choices and eating behaviors 
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that help them “self-verify” their newly developed perceptions of themselves as healthy eaters 
(Rise, Sheeran, & Hukkelberg, 2010).  
Similarly, identifying as a physically active individual was a significant predictor of 
adherence to exercise.  This suggests that bariatric patients that identify as physically active are 
more likely to engage in physical activity, a finding consistent with those in previous studies 
(Jackson, Smith, & Conner, 2003). 
There was a significant association between behavioral intention to eat fruits and 
vegetables and to avoid sugar sweetened beverages and these actual behaviors; however, this 
effect was small.  Furthermore, all other healthy behavioral intentions had a small and non-
significant effect on adherence to the behaviors.  These results may be due to the fact that as 
participants in this study may have already been performing the behaviors for some time, they 
were therefore not “determined” to adopt them as new behaviors.  As participants were six 
months to two years post-operative, they were less likely to be considering the behavior and 
more likely to already be doing the behavior.  This aligns with the action component of the 
HAPA theoretical framework, which assumes individuals in the maintenance phase have the 
confidence and self-efficacy to continue previously adopted behaviors.  The mediator variables 
found in HAPA can help explain the why the relationships between behavioral intentions and 
behavior were low.   
In this study, successful patients indicated that an important factor to help them adhere to 
the bariatric guidelines was to focus on the actual benefits of undergoing the surgery.  Namely, 
patients reported that after losing a large amount of weight, they were able to function better, 
allowing them to participate in daily activities that they were unable to complete prior to surgery, 
such as independently caring for themselves, finding rewarding employment opportunities, or 
 157 
 
building new and positive relationships.  Furthermore, the health benefits related to weight loss, 
such as discontinuing the use of medications or avoiding injecting themselves with insulin, were 
motivating enough for patients to continue their positive health behaviors.  Previous studies 
suggest that prior to surgery, bariatric patients show a greater preoccupation with managing their 
health and comorbidities compared to those with obesity who are not considering surgery 
(Gradaschi et al., 2013). This concern with health and well-being appears to continue among 
bariatric patients after surgery.  
Gaining control of both their health and weight, patients developed an individualized 
intrinsic accountability to perform behaviors.  Participants often exerted significant forethought 
to plan meals and drink protein shakes, to modify their daily routines in order to walk longer and 
take additional steps, and to cope with an environment where they are inundated with energy 
dense foods.  Successful patients more often reported being vigilant about including protein at 
meals, replacing sugary foods with fruits and vegetables, or selecting other healthy options.  
These patients confront setbacks with a great deal of confidence and are able to quickly regroup 
after minimal weight gain or allow themselves a small but realistic amount of flexibility within 
their diet plan.  These findings can assist counseling and intervention techniques that can benefit 
patients who need additional support in building the skills necessary for success following 
bariatric surgery.  
 
5.2 Strengths 
The main strengths of this study were its use of mixed methods to objectively examine 
the level of adherence to dietary, exercise, and lifestyle behaviors between 6-24 months 
following bariatric surgery, as well as its exploration of the personal experiences of successful 
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bariatric patients whose journeys of success are not often described. Together these strengths 
greatly contribute to the limited studies in this area. This is important as there has recently been a 
call for explanatory research aiming to understand contributing factors to adherence to post-
bariatric dietary and exercise behaviors that assist with the development of effective nutrition 
and behavioral intervention in support of post-operative weight and health outcomes.  
A second strength of this study is that its quantitative portion was grounded in the TPB 
and its qualitative portion was grounded in both the TPB and HAPA, theoretical models which 
are both frequently used when exploring principles of behavior change and motivating factors 
that influence adherence to behaviors.  
A third strength of this study is that it linked the effects of adherence to behaviors with 
post-operative weight loss. This study analyzed the connection between behavioral adherence 
and % EWL in patients between 6-24 months post-operative, capturing dietary and exercise 
behavioral adherence of patients in a wide range of weight loss experiences. 
 A fourth strength of this study is that since no tools are currently available to assess 
behaviors and psychosocial constructs in the bariatric population, TPB-based instruments were 
developed for this population in both English and Spanish.  Instruments incorporated in the study 
underwent (a) reliability testing through the processes of test retest and internal consistency, and 
(b) validity testing, as the instruments were reviewed by a panel of experts and underwent 
cognitive interviewing with a small sample of participants who resembled those included in the 
study.  Although it will require additional reliability and validity testing, this scale is now a tool 
that is available for future studies addressing behavioral adherence in the bariatric population.  
Lastly, a final strength of this study was its exploration of the experiences of adherence in 
an ethnically diverse sample in an urban hospital. As nearly half of Hispanics in the United 
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States are currently living with obesity (42.5%), exploring successful treatment options that can 
better serve this population is essential to their health.  This ethnic group, however, remains 
underrepresented in obesity research, demonstrating this study’s valuable contribution. 
 
5.3 Limitations 
This study has a few limitations that should be considered.  Firstly, the behavioral 
assessment relied on participants’ self-report. Although patients were advised to be honest with 
their responses and reminded that individual results would only be reviewed by the researcher 
and only after the data was fully de-identified and compiled, this study design may have 
produced socially desirable responses such as over reporting of desirable dietary and physical 
activity adherence and underreporting of undesirable behaviors in both the instrument responses 
and the qualitative interviews.  Secondly, although studying a largely homogenous sample of 
Hispanic females recruited from one urban hospital in New York City produces results that may 
be beneficial to this population, it limits the generalizability of these findings to other ethnic and 
social groups. Thirdly, the length of the instruments may have caused participant fatigue, 
impairing the motivation to fully and candidly complete the instruments.  Additionally, dietary 
food frequency instruments did not specify portion sizes of food items.  Lastly, physical activity 
instruments did not include low impact exercise such as walking, which was frequently reported 
by patients in the individual interviews as their preferred form of exercise, as well as strength 






5.4 Implications for Research 
While this study contributed to the field of bariatric adherence, there is still a great need 
for additional research to support the success of these patients. Previous studies found that the 
absence of dietary adherence was an important predictor of weight regain (Yanos et al., 2015).  
In order to better support long-term weight loss maintenance and to prevent weight regain, rather 
than observing patients during the earlier post-operative period, when weight loss is often faster 
and more consistent, future studies should consider evaluating patient adherence at greater post-
operative time points, possibly ranging from 24 months to 5 years.  Dedicating more studies to 
participants who struggled to adhere to recommendations, in addition to higher adherers, can also 
help better understand the barriers to behavioral adherence. 
Additionally, future research should consider other study designs in order to better 
examine quantitative findings. This study used a cross-sectional design to collect data from 
various participants at one time point.  However, using a longitudinal study design could 
measure one individual’s degree of adherence and weight over time, capturing potential changes 
that occur throughout the post-operative period. A longitudinal design can also better inform at 
which points nutrition interventions could be the most beneficial to the patients.   
Since patients who are between 6 to 24 months post-operative are considered to be in a 
behavioral maintenance phase, future studies should consider HAPA as their theoretical 
foundation. This theory may provide a more suitable framework for examining which 
psychosocial constructs better predict adherence to bariatric recommendations and for creating 





5.5 Implications for Practice 
This study’s findings can be applied to the bariatric surgery clinical setting in order to 
improve patients’ post-operative outcomes.  As seen from previous studies, behavioral 
interventions aimed at improving diet and exercise adherence conducted in the traditional face to 
face method can assist with post-operative health and weight outcomes (Papalazarou et al., 
2010). 
 
Role of the RDN. 
Prior to bariatric surgery, patients meet with an RDN who assesses nutritional status and 
provides appropriate MNT using the four step Nutrition Care Process.  The nutrition educator 
reviews the transition of food textures (liquid, puree, soft, and solid diet phases) and additional 
dietary guidelines as proposed by ASMBS.  Additionally, the RDN provides the patient with 
weight loss counseling and strategies to assist with essential weight loss required prior to the 
procedure in order to reduce surgical complications (Benotti et al., 2009).   
For some patients, however, the initial bariatric nutrition assessment may be the first time 
that they are consulting with a licensed provider to review weight loss or weight management 
techniques.  According to Gibbons et al. (2006), patients will often opt for committing to self-
directed diets or low-cost commercial weight loss programs instead of or before consulting with 
a licensed professional.  Barriers to consulting with a licensed professional include high out of 
pocket cost and lack of or minimal health insurance reimbursement for nutrition consultations.  
With bariatric surgery being the last resort for weight loss after unsuccessfully attempting other 
weight loss treatment, it is vital that during these pre- and post-operative nutrition education 
sessions, bariatric providers engage patients in valuable nutrition education to reinforce not only 
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nutrition skills required to prevent nutrition complications but to begin the discussion of 
changing behaviors.   
Following bariatric surgery, the continuum of care proceeds with the provided MNT 
shifting focus from education and assessment to evaluating for and managing potential macro- 
and micro nutrient deficiencies, dumping syndrome, and other nutrition-related issues which may 
arise due to adjusting to the new stomach anatomy.  Furthermore, the RDN or other licensed 
health care providers lead support groups, providing additional opportunities for patients to meet 
with professionals who can remind patients of and reinforce the nutrition education which was 
provided before surgery (Madan & Tichansky, 2005). Support groups can also help patients 
remain motivated by receiving support from providers and from the camaraderie they experience 
in their relationships with other patients.  Previous research has shown RYGB patients who 
attend support groups have more weight loss compared to those who do not attend groups 
(Hildebrandt, 1998) and that more frequent attendance in groups is associated with improved 
weight loss results (Orth, Madan, Taddeucci, Coday, & Tichansky, 2008).   
Although there are benefits associated with support groups, patients also state travel 
distance to the bariatric program (Hildebrandt, 1998) or family demands (Orth et al., 2008) are 
barriers that make attendance in groups a demanding commitment, which providers should keep 
in mind.  Internet-based interventions are an alternative option for maintaining contact with post-
operative patients (Mundi, Lorentz, Grothe, Kellogg, & Collazo-Clavell, 2015) and even for 
educating patients before surgery (Sherf-Dagan et al., 2018). 
In summary, before and after bariatric procedures, the RDN is involved in keeping the 
patient nutritionally optimized and has a valuable window of opportunity to provide counseling 
and nutrition interventions to patients that can lead to improved weight loss outcomes.  Although 
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previous research found post-operative patients more receptive to behavioral intervention 
compared to pre-operative patients (Leahey, Bond, Irwin, Crowther, & Wing, 2009), providing 
interventions and education both prior to and following surgery is essential to developing rapport 
and establishing a trusting relationship between providers and patients. Possible intervention 
strategies are detailed below. 
 
Theory based approach for support groups. 
Using a theoretically grounded approach can help to better understand the motivational 
factors to adhere to bariatric behaviors and can therefore better inform the development of 
purposeful interventions for the bariatric population. The results of this study demonstrate that 
attitudes towards adherence to all studied behaviors are important factors.  Here the RDN and 
other health care practitioners have the opportunity to assist patients in their analysis of the 
potential benefits and consequences of engaging in and adhering to these behaviors.  
Interventions should aim to create favorable attitudes towards bariatric behaviors. For example, 
interventions can provide exercise education which is tailored to the patients’ physical 
capabilities and can recognize culturally appropriate food choices and food preferences when 
describing a diet plan.  Reinforcing outcome expectations of the positive long-term relationship 
between adherence, health, and positive weight and quality of life outcomes can further motivate 
patients to remain on track.   
The findings from this study demonstrate that self-identity is a predictor of behavioral 
intention and behavior for a some of the bariatric behaviors.  For years prior to surgery, patients 
struggle with weight loss, and committing to a healthy diet exercise plan was seen as 
unattainable.  Their self-identity was previously attached to these behaviors and activities.  
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However, after surgery, patients find the opportunity to improve their self-concept and to 
develop a “new identity” that better aligns with their healthy behaviors, while also further 
reinforcing them. As patients select healthier behaviors, they identify as healthier eaters and, as 
they are more physically active, they identify as physically active individuals.  
Nutrition education can focus on the impactful changes patients make in their lives by 
deciding to undergo a surgical intervention.  Once patients decide to have bariatric surgery, they 
are committing to changing their unhealthy behavioral patterns.  The process of initiating a new 
self-identity works in concert with the behavioral change process. Reinforcing one’s positive 
beliefs while achieving small attainable goals builds confidence as someone who is a healthy 
eater or who is physically active.  Once a patient has activated a new, healthier identity he or she 
will be more at ease when confronted with negative stimuli and will therefore be more effective 
in making a healthful decision.   
The environment to which the patient returns after surgery remains the same – issues 
regarding food accessibility, quantity, and enticing food advertisements pose a threat to the 
cognitive thought process and decision making of a person trying to cope with temptations.  
Policy interventions, such as changing the cost or taxation of energy dense foods are options; 
however, in this study, patients that were described as successful were able to incorporate coping 
and planning strategies which are practical and easy to follow to avoid situations where negative 
external cues are present.  Strategies such as pre-planning meals each week, purchasing high 
protein foods, and keeping healthy snack foods readily available can be incorporated into 
interventions as strategies that help provide daily structure. Additionally, providing nutrition 
education regarding fruit and vegetable intake and encouraging exercise levels that are more 
realistic to the bariatric population and that can be incorporated on a daily basis has the potential 
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of improving adherence to these behaviors. These types of health interventions can improve 
behavioral intention and therefore bariatric weight loss and health outcomes. 
To have continued post-operative success, patients greatly benefit from social support 
and encouragement from positive people who are in agreement with their weight loss journey.  
Through cooking classes, walking groups, social media channels, and other forms of support 
groups that can engage all patients by partnering pre- and post-operative patients with one 
another can create a positive environment that promotes success. While pre-operative or early 
post-operative patients can benefit from the nutrition knowledge, coping strategies, and 
experiences of post-operative patients, the later or more experienced post-operative patients 
eager to assist with helping others can increase their own confidence to continue their behavior 
changes by acting as leaders and role models to other members of the group.   
As patients often state that while helpful, support groups can feel burdensome due to 
travel distance and time commitment, providers should also consider offering different forms of 
support that better align with patients’ needs, including through new and emerging technological 
options. By considering the use of email, short message service (text messages), video chatting, 
mobile applications, or other telehealth options, providers and other patients may be able to 
communicate with, educate, and encourage patients in ways that are less burdensome to patients.  
Mundi et al. (2015) provided education modules and short message service to pre-operative 
bariatric patients, with promising results – patients were receptive to the educational modules 
with 70% completing 7 of the 9 modules and experiencing significant decreases in BMI in 
comparison to those who did not complete the modules.   
The use of modern technology and after-care support groups provide unique settings for 
encouraging patients to adopt and maintain a healthy lifestyle as well as additional opportunities 
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for understanding factors that influence adherence to healthy bariatric behaviors.  Over time, and 
if patients become less adherent to the recommendations, weight regain may occur. This can lead 
to revision surgeries and the reduction of the surgery’s positive effects on health and weight.  As 
improving adherence to diet and exercise behaviors can help prevent weight regain, expanding 
insurance coverage to cover pre- and post-operative nutrition interventions, including support 
groups, is essential to initiating effective and accessible programs while promoting patient 
success and improving the financial value of the initial surgical procedure. 
 
Recommendations for physical activity. 
From this study, the majority of the patients self-reported their amount of physical 
activity was less than the recommended 150 minutes of moderate intensity activity per week.  In 
fact, they were more likely to engage in low impact exercise such as brisk walking or similar 
activities that require less preparation since they were often routinely done in conjunction with 
activities of daily living.  Additionally, while participants were not asked to report on strength 
training, incorporating resistance training to their exercise plan is important to maintain healthy 
muscle mass.  Health care practitioners need to take time to discuss feasibility of any type of 
exercise and to tailor a plan that is practical in order for participants to easily commit to and 
sustain it over the long-term.  Exercise has numerous healthy benefits and the goal is to 
encourage individuals to be active in a realistic fashion.   
 
5.6 Conclusions 
Obesity is a prevalent problem requiring appropriate treatment options, including 
bariatric surgery.  By 2020, it is estimated that close to 1 million Americans will have undergone 
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bariatric surgery (Coleman et al., 2017).  Prior to surgery, patients receive extensive guidance 
regarding the bariatric recommendations; however, to achieve positive outcomes from surgery, 
effective nutrition education and counseling are necessary to support patients after surgery.  Use 
of theory in this study has identified factors that predict adherence to post-surgery dietary 
recommendations and provided insights on factors that help maintain adherence.  Future research 
can extend these findings to those who had surgery longer than two to five years ago.  The 
study’s findings can also be used to improve nutrition education counseling sessions and to 
develop effective intervention programs that better support patients after surgery in order to 
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APPENDIX A: Ideal Body Weight Chart 
Table A.1  
 
Ideal Body Weight Which Corresponds to a BMI of 25 kg/m2 
 






















APPENDIX B: Adherence Behavior Assessment Tool 
Adherence Behavior Assessment Tool in English 
  0-2 times 
per week 
3- 4 times 
per week 
5-6 times 
per week Daily 
1 I begin each meal with a protein containing food? 0-2 times per week 
3-4 times per 
week 
5-6 times per 
week Daily 
2 I eat between 3-5 portions of fruits and/or vegetables per day? 
0-2 times per 
week 
3-4 times per 
week 
5-6 times per 
week Daily 
3 I eat sweets? 0-2 times per week 
3-4 times per 
week 
5-6 times per 
week Daily 
4 I eat salty snacks? (i.e. potato chips, pretzels, saltines) 0-2 times per week 
3-4 times per 
week 
5-6 times per 
week Daily 
5 I drink sugar sweetened drinks (soda, juice)? 0-2 times per week 
3-4 times per 
week 
5-6 times per 
week Daily 
6 I perform 30 minutes of moderate to vigorous physical activity daily? (does not include walking) 
0-2 times per 
week 
3-4 times per 
week 
5-6 times per 
week Daily 
7 I stop eating when I feel full? 0-2 times per week 
3-4 times per 
week 
5-6 times per 
week Daily 
8 I drink and eat at the same time? 0-2 times per week 
3-4 times per 
week 
5-6 times per 
week Daily 
9 I take my vitamins daily? 0-2 times per week 
3-4 times per 
week 
5-6 times per 
week Daily 
10 I drink alcoholic beverages? 0-2 times per week 
3-4 times per 
week 
5-6 times per 
week Daily 







12 How long after a meal/ snack do you wait to eat again? < 1 hour 1-2 hours 2-3 hours over 3 hours 
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Adherence Behavior Assessment Tool in Spanish 
  
0 a 2 veces 
por semana 
3 a 4 veces 
por semana 
5 a 6 veces 
por semana Diariamente 
1 
¿Comienzo cada comida con un alimento de 
proteína? 
0 a 2 veces  
por semana 
3 a 4 veces  
por semana 
5 a 6 veces  
por semana Diariamente 
2 
¿Como entre 3 a 5 porciones de frutas y/o vegetales 
al día? 
0 a 2 veces  
por semana 
3 a 4 veces  
por semana 
5 a 6 veces  
por semana Diariamente 
3 ¿Como dulces? 0 a 2 veces  por semana 
3 a 4 veces  
por semana 
5 a 6 veces  
por semana Diariamente 
4 
¿Como bocadillos/snacks salados?  (por ejemplo 
patatas fritas, pretzels y galletas saladas)? 
0 a 2 veces  
por semana 
3 a 4 veces  
por semana 
5 a 6 veces  
por semana Diariamente 
5 ¿Tomo bebidas azucaradas (sodas, jugos)? 0 a 2 veces  por semana 
3 a 4 veces  
por semana 
5 a 6 veces  
por semana Diariamente 
6 
¿Realizo 30 minutos de actividad física moderada a 
vigorosa diariamente? (No incluye caminar) 
0 a 2 veces  
por semana 
3 a 4 veces  
por semana 
5 a 6 veces  
por semana Diariamente 
7 ¿Dejo de comer cuando me siento lleno? 0 a 2 veces  por semana 
3 a 4 veces 
 por semana 
5 a 6 veces  
por semana Diariamente 
8 ¿Bebo y como al mismo tiempo? 0 a 2 veces  por semana 
3 a 4 veces  
por semana 
5 a 6 veces  
por semana Diariamente 
9 ¿Tomo mis vitaminas diariamente? 0 a 2 veces  por semana 
3 a 4 veces  
por semana 
5 a 6 veces  
por semana Diariamente 
10 ¿Bebo bebidas alcohólicas? 0 a 2 veces  por semana 
3 a 4 veces  
por semana 
5 a 6 veces  
por semana Diariamente 
11 ¿Cuánto tiempo tardo en comer? 
Menos de 
10 minutos 
11- 20  
minutos 
21 -30  
minutos 
Más de 30  
minutos 
12 
¿Cuánto tiempo después de una comida o merienda 
espero para comer de nuevo? < 1 hora 1-2 horas 2-3 horas 




APPENDIX C: Determinants of Adherence Scale 
Determinants of Adherence Scale in English 
 STRONGLY DISAGREE DISAGREE AGREE 
STRONGLY 
AGREE 
Beginning each meal with protein: 
1 is something people important to me expect me to do strongly disagree disagree agree strongly agree 
2 helps me stay healthy strongly disagree disagree agree strongly agree 
3 helps maintain my weight strongly disagree disagree agree strongly agree 
4 is something I am sure I can do strongly disagree disagree agree strongly agree 
5 is an enjoyable experience strongly disagree disagree agree strongly agree 
6 is something I am determined to do  strongly disagree disagree agree strongly agree 
7 is something others pressure me to do strongly disagree disagree agree strongly agree 
8 is important to me strongly disagree disagree agree strongly agree 
9 would be easy for me to do  strongly disagree disagree agree strongly agree 
10 is something I intend to do strongly disagree disagree agree strongly agree 
11 is something I am confident I can do strongly disagree disagree agree strongly agree 
12 is a pleasant experience strongly disagree disagree agree strongly agree 




 STRONGLY DISAGREE DISAGREE AGREE 
STRONGLY 
AGREE 
14 Family members think that I should begin each meal with protein 
strongly 
disagree disagree agree strongly agree 
15 People whose opinions I value would approve of me beginning each meal with protein 
strongly 
disagree disagree agree strongly agree 
16 I feel in complete control to begin each meal with protein  
strongly 
disagree disagree agree strongly agree 
17 I would feel pleased if I began each meal with protein 
strongly 
disagree disagree agree strongly agree 
18 My bariatric doctors and nutritionist think that I should begin each meal with protein 
strongly 
disagree disagree agree strongly agree 
19 I have total control over whether to begin each meal with protein if I wanted to 
strongly 
disagree disagree agree strongly agree 
20 I would feel proud of myself if I begin each meal with protein 
strongly 
disagree disagree agree strongly agree 
21 I find it difficult to begin each meal with protein strongly disagree disagree agree strongly agree 
22 My friends think that I should begin each meal with protein 
strongly 
disagree disagree agree strongly agree 
23 If I do not begin each meal with protein, I would feel regretful 
strongly 
disagree disagree agree strongly agree 










Eating between 3-5 servings fruits and/or vegetables per day 
 
1 is something people important to me expect me 
to do 
strongly 
disagree disagree agree strongly agree 
2 helps me stay healthy strongly 
disagree disagree agree strongly agree 
3 helps maintain my weight strongly 
disagree disagree agree strongly agree 
4 is something I am sure I can do strongly 
disagree disagree agree strongly agree 
5 is an enjoyable experience strongly 
disagree disagree agree strongly agree 
6 is something I am determined to do  strongly 
disagree disagree agree strongly agree 
7 is something others pressure me to do strongly 
disagree disagree agree strongly agree 
8 is important to me strongly 
disagree disagree agree strongly agree 
9 would be easy for me to do  strongly 
disagree disagree agree strongly agree 
10 is something I intend to do strongly 
disagree disagree agree strongly agree 
11 is something I am confident I can do strongly 
disagree disagree agree strongly agree 
12 is a pleasant experience strongly 
disagree disagree agree strongly agree 
13 is something I know is beneficial strongly 
disagree disagree agree strongly agree 
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 STRONGLY DISAGREE DISAGREE AGREE 
STRONGLY 
AGREE 
14 Family members think that I should eat between 
3-5 servings of fruits and/or vegetables per day 
strongly 
disagree disagree agree strongly agree 
15 People whose opinions I value would approve of 
me eating 3-5 servings of fruits and/or 
vegetables per day 
strongly 
disagree disagree agree strongly agree 
16 I feel in complete control to eat between 3-5 
servings of fruits and/or vegetables per day 
strongly 
disagree disagree agree strongly agree 
17 I would feel pleased if I ate  between 3-5 
servings of fruits and/or vegetables per day 
strongly 
disagree disagree agree strongly agree 
18 My bariatric doctors and nutritionist think that I 
should eat between 3-5 servings of fruits and/or 
vegetables per day   
strongly 
disagree disagree agree strongly agree 
19 I have total control over whether to eat between 
3-5 servings of fruits and/or vegetables per day 
strongly 
disagree disagree agree strongly agree 
20 I would feel proud of myself if I ate 3-5 servings 
of fruits and/or vegetables per day   
strongly 
disagree disagree agree strongly agree 
21 I would find it difficult to eat 3-5 servings of fruits 
and/or vegetables per day   
strongly 
disagree disagree agree strongly agree 
22 My friends think that I should eat between 3-5 
servings of fruits and/or vegetables per day 
strongly 
disagree disagree agree strongly agree 
23 If I do not eat 3-5 serving of fruits and/or 
vegetables daily, I would feel regretful 
strongly 
disagree disagree agree strongly agree 





 STRONGLY DISAGREE DISAGREE AGREE 
STRONGLY 
AGREE 
Eating LESS sweets: 
1 is something people important to me expect me to do strongly disagree disagree agree strongly agree 
2 helps me stay healthy strongly disagree disagree agree strongly agree 
3 helps maintain my weight strongly disagree disagree agree strongly agree 
4 is something I am sure I can do strongly disagree disagree agree strongly agree 
5 is an enjoyable experience strongly disagree disagree agree strongly agree 
6 is something I am determined to do  strongly disagree disagree agree strongly agree 
7 is something others pressure me to do strongly disagree disagree agree strongly agree 
8 is important to me strongly disagree disagree agree strongly agree 
9 would be easy for me to do  strongly disagree disagree agree strongly agree 
10 is something I intend to do strongly disagree disagree agree strongly agree 
11 is something I am confident I can do strongly disagree disagree agree strongly agree 
12 is a pleasant experience strongly disagree disagree agree strongly agree 
13 is something I know is beneficial strongly disagree disagree agree strongly agree 
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 STRONGLY DISAGREE DISAGREE AGREE 
STRONGLY 
AGREE 
14 Family members think that I should eat less sweet foods 
strongly 
disagree disagree agree strongly agree 
15 People whose opinions I value would approve of me eating less sweets 
strongly 
disagree disagree agree strongly agree 
16 I feel in complete control to choose to eat less sweet foods 
strongly 
disagree disagree agree strongly agree 
17 I would feel pleased if I ate less sweets strongly disagree disagree agree strongly agree 
18 My bariatric doctors and nutritionist think that I should eat less sweets 
strongly 
disagree disagree agree strongly agree 
19 I have total control over whether to choose to eat sweet foods 
strongly 
disagree disagree agree strongly agree 
20 I would feel proud of myself if I ate less sweets strongly disagree disagree agree strongly agree 
21 I find it difficult to reduce the amount of sweet foods strongly disagree disagree agree strongly agree 
22 My friends think that I should reduce the amount of sweets from my meal plan 
strongly 
disagree disagree agree strongly agree 
23 If I do not limit my sweet intake, I would feel regretful strongly disagree disagree agree strongly agree 
24 I see myself as a healthy eater strongly disagree disagree agree strongly agree 
Moving along …… 
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 STRONGLY DISAGREE DISAGREE AGREE 
STRONGLY 
AGREE 
Eating LESS salty snack foods (i.e. potato chips, pretzels, saltines) 
1 is something people important to me expect  me to do strongly disagree disagree agree strongly agree 
2 helps me stay healthy strongly disagree disagree agree strongly agree 
3 helps maintain my weight strongly disagree disagree agree strongly agree 
4 is something I am sure I can do strongly disagree disagree agree strongly agree 
5 is an enjoyable experience strongly disagree disagree agree strongly agree 
6 is something I am determined to do  strongly disagree disagree agree strongly agree 
7 is something others pressure me to do strongly disagree disagree agree strongly agree 
8 is important to me strongly disagree disagree agree strongly agree 
9 would be easy for me to do  strongly disagree disagree agree strongly agree 
10 is something I intend to do strongly disagree disagree agree strongly agree 
11 is something I am confident I can do strongly disagree disagree agree strongly agree 
12 is a pleasant experience strongly disagree disagree agree strongly agree 
13 is something I know is beneficial strongly disagree disagree agree strongly agree 
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 STRONGLY DISAGREE DISAGREE AGREE 
STRONGLY 
AGREE 
14 Family members think that I should eat less salty snack foods 
strongly 
disagree disagree agree strongly agree 
15 People whose opinions I value would approve of me eating less salty foods 
strongly 
disagree disagree agree strongly agree 
16 I feel in complete control to choose less salty snack foods 
strongly 
disagree disagree agree strongly agree 
17 I would feel  pleased if I ate less salty snack foods strongly disagree disagree agree strongly agree 
18 My bariatric doctors and nutritionist think I that I should eat less salty snack foods 
strongly 
disagree disagree agree strongly agree 
19 I have total control over whether to choose less salty snack foods 
strongly 
disagree disagree agree strongly agree 
20 I would feel proud of myself if I ate less salty snack foods 
strongly 
disagree disagree agree strongly agree 
21 I find it difficult to reduce the amount of salty snack foods 
strongly 
disagree disagree agree strongly agree 
22 My friends think that I should reduce the amount of salty snacks from my meal plan 
strongly 
disagree disagree agree strongly agree 
23 If I do not limit my salty snack intake, I would feel regretful 
strongly 
disagree disagree agree strongly agree 
Don’t stop, almost there J 
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 STRONGLY DISAGREE DISAGREE AGREE 
STRONGLY 
AGREE 
Drinking LESS sugar sweetened drinks (regular soda, juice) 
1 is something people important to me expect  
me to do strongly disagree disagree agree strongly agree 
2 helps me stay healthy 
strongly disagree disagree agree strongly agree 
3 helps maintain my weight 
strongly disagree disagree agree strongly agree 
4 is something I am sure I can do 
strongly disagree disagree agree strongly agree 
5 is an enjoyable experience 
strongly disagree disagree agree strongly agree 
6 is something I am determined to do  
strongly disagree disagree agree strongly agree 
7 is something others pressure me to do 
strongly disagree disagree agree strongly agree 
8 is important to me 
strongly disagree disagree agree strongly agree 
9 would be easy for me to do  
strongly disagree disagree agree strongly agree 
10 is something I intend to do 
strongly disagree disagree agree strongly agree 
11 is something I am confident I can do 
strongly disagree disagree agree strongly agree 
12 is a pleasant experience 
strongly disagree disagree agree strongly agree 
13 is something I know is beneficial 
strongly disagree disagree agree strongly agree 
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 STRONGLY DISAGREE DISAGREE AGREE 
STRONGLY 
AGREE 
14 Family members think that I should drink less 
sugar sweetened drinks strongly disagree disagree agree strongly agree 
15 People whose opinions I value would approve 
of me drinking less sugar sweetened drinks strongly disagree disagree agree strongly agree 
16 I feel in complete control to choose less sugar 
sweetened drinks  strongly disagree disagree agree strongly agree 
17 I would feel pleased if I drank less sugar 
sweetened drinks strongly disagree disagree agree strongly agree 
18 My bariatric doctors and nutritionists think that I 
should drink less sugar sweetened drinks strongly disagree disagree agree strongly agree 
19 I have total control over whether to choose to 
drink sugar sweetened drinks strongly disagree disagree agree strongly agree 
20 I would feel proud of myself if I drank less sugar 
sweetened drinks strongly disagree disagree agree strongly agree 
21 I find it difficult to reduce the amount of sugar  
sweetened drinks strongly disagree disagree agree strongly agree 
22 My friends think that I should reduce the 
amount of sugar sweetened drinks from my 
meal plan 
strongly disagree disagree agree strongly agree 
23 If I do not limit my sugar sweetened drink 
intake, I  would feel regretful strongly disagree disagree agree strongly agree 
24 I have numerous goals related to healthy eating 




 STRONGLY DISAGREE DISAGREE AGREE 
STRONGLY 
AGREE 
Doing 30 minutes of moderate to vigorous physical activity daily (does not include walking): 
1 is something people important to me expect me to do strongly disagree disagree agree strongly agree 
2 helps me stay healthy strongly disagree disagree agree strongly agree 
3 helps maintain my weight strongly disagree disagree agree strongly agree 
4 is something I am sure I can do strongly disagree disagree agree strongly agree 
5 is an enjoyable experience strongly disagree disagree agree strongly agree 
6 is something I am determined to do  strongly disagree disagree agree strongly agree 
7 is something others pressure me to do strongly disagree disagree agree strongly agree 
8 is important to me strongly disagree disagree agree strongly agree 
9 would be easy for me to do  strongly disagree disagree agree strongly agree 
10 is something I intend to do strongly disagree disagree agree strongly agree 
11 is something I am confident I can do strongly disagree disagree agree strongly agree 
12 is a pleasant experience strongly disagree disagree agree strongly agree 
13 is something I know is beneficial strongly disagree disagree agree strongly agree 
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 STRONGLY DISAGREE DISAGREE AGREE 
STRONGLY 
AGREE 
14 I see myself as physically fit strongly disagree disagree agree strongly agree 
15 Family members think that I should exercise 30 minutes daily 
strongly 
disagree disagree agree strongly agree 
16 
People whose opinions I value would approve of me 
doing 30 minutes of moderate to vigorous physical 
activity daily 
strongly 
disagree disagree agree strongly agree 
17 I feel in complete control to do 30 minutes of exercise daily 
strongly 
disagree disagree agree strongly agree 
18 I would feel pleased if I exercised 30 minutes daily strongly disagree disagree agree strongly agree 
19 My bariatric doctors and nutritionist think I that I should do 30 minutes of exercise daily   
strongly 
disagree disagree agree strongly agree 
20 I have total control over whether to do 30 minutes of exercise daily 
strongly 
disagree disagree agree strongly agree 
21 I would feel proud of myself if  I exercised 30 minutes daily 
strongly 
disagree disagree agree strongly agree 
22 I find it difficult to do 30 minutes of exercise daily strongly disagree disagree agree strongly agree 
23 My friends think that I should do 30 minutes of exercise daily 
strongly 
disagree disagree agree strongly agree 
24 If I do not exercise 30 minutes daily, I would feel regretful 
strongly 
disagree disagree agree strongly agree 
25 I see myself as a physically active person strongly disagree disagree agree strongly agree 
You did it! THANK YOU! 
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Determinants of Adherence Scale in Spanish 
 Totalmente en desacuerdo Desacuerdo De acuerdo  
Totalmente  
de acuerdo 
Comenzar cada comida con alimentos que contengan proteína: 
1 es algo que la gente que es importante para mí espera que yo haga 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
2 me ayuda a mantenerme saludable Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
3 me ayuda a mantener mi peso Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
4 es algo que estoy segura/o que puedo hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
5 es una experiencia agradable Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
6 es algo que he decidido hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
7 es algo que otros me presionan a hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
8 es importante para mi Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
9 sería fácil para hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
10 es algo que tengo la intención de hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
11 es algo que tengo la confianza en que puedo hacer 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
12 es una experiencia placentera Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
13 es algo que sé que es beneficioso   Totalmente en desacuerdo Desacuerdo De acuerdo 










Desacuerdo De acuerdo  Totalmente  de acuerdo 
14 Los miembros de mi familia piensan que debo empezar cada comida con proteína 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
15 Las personas cuyas opiniones valoro aprobarían que yo comience cada comida con proteínas 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
16 Me siento en completo control para comenzar cada comida con proteína 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
17 Me sentiría muy satisfecha/o si comenzara cada comida con proteína 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
18 Mis médicos bariátricos y nutricionista piensan que debo comenzar cada comida con proteína 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
19 Tengo control total sobre si empiezo o no cada comida con proteína 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
20 Me sentiría orgullosa/o de mí si comenzara cada comida con proteína 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
21 Me resulta difícil comenzar cada comida con proteína 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
22 Mis amigos piensan que debo comenzar cada comida con proteína 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
23 Si no comienzo cada comida con proteína, me sentiría arrepentida/o 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
Continua el buen trabajo J 
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 Totalmente en desacuerdo Desacuerdo De acuerdo  
Totalmente  
de acuerdo 
Comer entre 3 a 5 porciones de frutas y/o vegetales al día: 
1 es algo que la gente que es importante para mí espera que yo haga 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
2 me ayuda a mantenerme saludable Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
3 me ayuda a mantener mi peso Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
4 es algo que estoy segura/o que puedo hacer 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
5 es una experiencia agradable Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
6 es algo que he decidido hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
7 es algo que otros me presionan a hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
8 es importante para mi Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
9 sería fácil para hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
10 es algo que tengo la intención de hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
11 es algo que tengo la confianza en que puedo hacer 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
12 es una experiencia placentera Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
13 es algo que sé que es beneficioso   Totalmente en desacuerdo Desacuerdo De acuerdo 








Los miembros de mi familia piensan que 
debo comer entre 3 a 5 porciones de frutas 
y o verduras al día 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
15 
Las personas cuyas opiniones valoro 
aprobarían que yo coma de 3 a 5 
porciones de frutas y/o vegetales al día 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
16 
Me siento en completo control para comer 
entre 3 a 5 porciones de frutas y/o 
vegetales al día 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
17 
Me sentiría muy satisfecha/o si comiese 
entre 3 a 5 porciones de frutas y/o 
verduras al día 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
18 
Mis médicos bariátricos y nutricionista 
piensan que debo comer entre 3 a 5 
porciones de frutas y/o verduras al día 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
19 Tengo control total sobre si como entre 3 a 5 porciones de frutas y/o vegetales al día 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
20 Me sentiría orgullosa/o si comiese entre 3 a 5 porciones de frutas y/o verduras al día 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
21 Me resulta difícil comer de 3 a 5 porciones de frutas y/o verduras al día 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
22 
Mis amigos piensan que debo comer entre 
3 a 5 porciones de frutas y/o verduras al 
día 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
23 
Si no como entre 3 a 5 porciones de frutas 
y/o verduras al día,  me sentiría 
arrepentida/o 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 




 Totalmente en desacuerdo Desacuerdo De acuerdo  
Totalmente  
de acuerdo 
Comer MENOS dulces: 
1 es algo que la gente que es importante para mí espera que yo haga 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
2 me ayuda a mantenerme saludable Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
3 me ayuda a mantener mi peso Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
4 es algo que estoy segura/o que puedo hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
5 es una experiencia agradable Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
6 es algo que he decidido hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
7 es algo que otros me presionan a hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
8 es importante para mi Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
9 sería fácil para hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
10 es algo que tengo la intención de hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
11 es algo que tengo la confianza en que puedo hacer 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
12 es una experiencia placentera Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
13 es algo que sé que es beneficioso   Totalmente en desacuerdo Desacuerdo De acuerdo 









Desacuerdo De acuerdo  Totalmente  de acuerdo 
14 Los miembros de mi familia piensan que debo comer menos alimentos dulces 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
15 Las personas cuyas opiniones valoro aprobarían que yo coma menos dulces 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
16 Me siento en completo control para elegir comer menos alimentos dulces 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
17 Me sentiría muy satisfecha/o si comiese menos alimentos dulces 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
18 Mis médicos bariátricos y nutricionista piensan que debo comer menos dulces 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
19 Tengo control total sobre si decido comer alimentos dulces 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
20 Me sentiría orgullosa/o de mí si comiese menos alimentos dulces 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
21 Me resulta difícil reducir la cantidad de alimentos dulces 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
22 Mis amigos piensan que debo reducir la cantidad de dulces de mi plan de comidas 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
23 Si no limito las porciones de alimento dulce que como,  me sentiría arrepentida/o 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
24 Me veo como una persona que se alimenta  saludablemente 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 









Desacuerdo De acuerdo  
Totalmente  
de acuerdo 
Comer MENOS bocadillos/ snacks salados (por ejemplo patatas fritas, pretzels y galletas saladas): 
1 es algo que la gente que es importante para mí espera que yo haga 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
2 me ayuda a mantenerme saludable Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
3 me ayuda a mantener mi peso Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
4 es algo que estoy segura/o que puedo hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
5 es una experiencia agradable Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
6 es algo que he decidido hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
7 es algo que otros me presionan a hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
8 es importante para mi Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
9 sería fácil para hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
10 es algo que tengo la intención de hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
11 es algo que tengo la confianza en que puedo hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
12 es una experiencia placentera Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
13 es algo que sé que es beneficioso   Totalmente en desacuerdo Desacuerdo De acuerdo 








Desacuerdo De acuerdo  
Totalmente  
de acuerdo 
14 Los miembros de mi familia piensan que debo comer menos bocadillos/ snacks salados 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
15 Las personas cuyas opiniones valoro  aprobarían esperan que yo coma menos bocadillos/ snacks salados 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
16 Me siento en completo control para elegir comer menos bocadillos / snacks salados 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
17 Me sentiría muy satisfecha/o si comiese menos  bocadillos / snacks salados 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
18 Mis médicos bariátricos y nutricionista piensan que debo comer menos bocadillos / snacks salados 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
19 Tengo control total sobre si decido comer bocadillos / snacks salados 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
20 Me sentiría orgullosa/o de mí si comiese menos bocadillos / snacks salados 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
21 Me resulta difícil reducir la cantidad de bocadillos / snacks salados 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
22 Mis amigos piensan que debo reducir la cantidad de bocadillos / snacks  salados de mi plan de comidas 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
23 Si no limito las porciones de bocadillos/ snacks salados que como, me sentiría arrepentida/o 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 







Desacuerdo De acuerdo  Totalmente  de acuerdo 
Beber menos bebidas azucaradas (refrescos regulares, jugo): 
1 es algo que la gente que es importante para mí espera que yo haga 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
2 me ayuda a mantenerme saludable Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
3 me ayuda a mantener mi peso Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
4 es algo que estoy segura/o que puedo hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
5 es una experiencia agradable Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
6 es algo que he decidido hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
7 es algo que otros me presionan a hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
8 es importante para mi Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
9 sería fácil para hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
10 es algo que tengo la intención de hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
11 es algo que tengo la confianza en que puedo hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
12 es una experiencia placentera Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
13 es algo que sé que es beneficioso   Totalmente en desacuerdo Desacuerdo De acuerdo 








Desacuerdo De acuerdo  Totalmente  de acuerdo 
 
14 
Los miembros de mi familia piensan que debo 
beber menos bebidas azucaradas 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
15 Las personas cuyas opiniones valoro  aprobarían que yo bebiera menos bebidas azucaradas 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
16 Me siento en completo control para elegir beber menos bebidas azucaradas 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
17 Me sentiría muy satisfecha/o si bebiese menos bebidas azucaradas 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
18 Mis médicos bariátricos y nutricionista piensan que debo beber menos bebidas azucaradas   
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
19 Tengo control total sobre si decido beber bebidas azucaradas 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
20 Me sentiria orgullosa/o de mí si bebiese menos bebidas azucaradas 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
21 Me resulta difícil reducir la cantidad de bebidas azucaradas 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
22 Mis amigos piensan que debo reducir la cantidad de bebidas azucaradas de mi plan de comidas 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
23 Si no limito las bebidas azucaradas que bebo, me sentiría arrepentida/o 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
24 Tengo numerosas metas sobre una alimentación saludable 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 









Desacuerdo De acuerdo  Totalmente  de acuerdo 
Hacer 30 minutos de actividad física moderada a vigorosa diariamente (No incluye caminar): 
1 es algo que la gente que es importante para mí espera que yo haga 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
2 me ayuda a mantenerme saludable Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
3 me ayuda a mantener mi peso Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
4 es algo que estoy segura/o que puedo hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
5 es una experiencia agradable Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
6 es algo que he decidido hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
7 es algo que otros me presionan a hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
8 es importante para mi Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
9 sería fácil para hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
10 es algo que tengo la intención de hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
11 es algo que tengo la confianza en que puedo hacer Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
12 es una experiencia placentera Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
13 es algo que sé que es beneficioso   Totalmente en desacuerdo Desacuerdo De acuerdo 








Desacuerdo De acuerdo  Totalmente  de acuerdo 
14 Me veo físicamente en forma Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
15 Los miembros de mi familia piensan que debo hacer 30 minutos de ejercicios diariamente 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
16 
Las personas cuyas opiniones valoro aprobarían que 
yo hiciera 30 minutos de actividad física de moderada 
a vigorosa diariamente 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
17 Me siento en completo control para elegir hacer 30 minutos de ejercicios diariamente 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
18 Me sentiría muy satisfecha/o si hiciese 30 minutos de ejercicios diariamente 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
19 Mis médicos bariátricos y nutricionista piensan que debo hacer 30 minutos de ejercicios diariamente 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
20 Tengo control total sobre si decido hacer 30 minutos de ejercicios diariamente 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
21 Me sentiría muy orgullosa/o si hiciese 30 minutos de ejercicios diariamente 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
22 Me resulta difícil hacer 30 minutos de ejercicios diariamente 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
23 Mis amigos piensan que debo hacer 30 minutos de ejercicios diariamente 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
24 Si no hago 30 minutos de ejercicios diariamente, me sentiría arrepentida/o 
Totalmente en 
desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 
25 Me veo como una persona físicamente activa Totalmente en desacuerdo Desacuerdo De acuerdo 
Totalmente   
de acuerdo 






Q# Subscale: Anticipated Behavioral Outcomes 
2 Beginning each meal with protein helps me stay healthy 
3 Beginning each meal with protein helps maintain my weight 
13 Beginning each meal with protein is something I know is beneficial 
Subscale: Anticipated Emotions 
17 I would feel pleased if I began each meal with protein 
20 I would feel proud of myself if I begin each meal with protein 
23 If I do not begin each meal with protein, I would feel regretful 
Subscale: Attitude 
5 Beginning each meal with protein is an enjoyable experience 
8 Beginning each meal with protein is important to me 
12 Beginning each meal with protein is a pleasant experience 
Subscale: Normative Beliefs 
14 Family members think that I should begin each meal with protein 
18 My bariatric doctors and nutritionist think that I should begin each meal with protein 
22 My friends think that I should begin each meal with protein 
Subscale: Subjective Norms 
1 Beginning each meal with protein is something people important to me expect me to do 
7 Beginning each meal with protein is something others pressure me to do 
APPENDIX D: Determinants of Adherence Scale Corresponding Construct and Item 
Number Corresponding Construct and Item Number 
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15 People whose opinions I value would approve of me beginning each meal with protein 
Subscale: Control Beliefs 
4 Beginning each meal with protein is something I am sure I can do 
9 Beginning each meal with protein would be easy for me to do  
11 Beginning each meal with protein is something I am confident I can do 
Subscale: Perceived Behavioral Control 
16 I feel in complete control to begin each meal with protein  
19 I have total control over whether to begin each meal with protein if I wanted to 
21 I find it difficult to begin each meal with protein 
Subscale: Intention 
6 Beginning each meal with protein is something I am determined to do  
10 Beginning each meal with protein is something I intend to do 
 
FRUITS AND VEGETABLES 
Subscale: Anticipated Behavioral Outcomes 
2 Eating between 3-5 servings fruits and/or vegetables per day helps me stay healthy 
3 Eating between 3-5 servings fruits and/or vegetables per day helps maintain my weight 
13 Eating between 3-5 servings fruits and/or vegetables per day is something I know is beneficial 
Subscale: Anticipated Emotions 
17 I would feel pleased if I ate between 3-5 servings of fruits and/or vegetables per day 
20 I would feel proud of myself if I ate 3-5 servings of fruits and/or vegetables per day 
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23 If I do not eat 3-5 servings of fruits and/or vegetables per day, I would feel regretful 
Subscale: Attitude 
5 Eating between 3-5 servings fruits and/or vegetables per day is an enjoyable experience 
8 Eating between 3-5 servings fruits and/or vegetables per day is important to me 
12 Eating between 3-5 servings fruits and/or vegetables per day is a pleasant experience 
Subscale: Normative Beliefs 
14 Family members think that I should eat between 3-5 servings of fruits and/or vegetables per day 
18 My bariatric doctors and nutritionist think that I should eat between 3-5 servings of fruits and/or vegetables per day   
22 My friends think that I should eat between 3-5 servings of fruits and/or vegetables per day 
Subscale: Subjective Norms 
1 Eating between 3-5 servings fruits and/or vegetables per day is something people important to me expect me to do 
7 Eating between 3-5 servings fruits and/or vegetables per day is something others pressure me to do 
15 People whose opinions I value would approve of me eating 3-5 servings of fruits and/or vegetables per day 
Subscale: Control Beliefs 
4 Eating between 3-5 servings fruits and/or vegetables per day is something I am sure I can do 
9 Eating between 3-5 servings fruits and/or vegetables per day would be easy for me to do 
11 Eating between 3-5 servings fruits and/or vegetables per day is something I am confident I can do 
Subscale: Perceived Behavioral Control 
16 I feel in complete control to eat between 3-5 servings of fruits and/or vegetables per day 
19 I have total control over whether to eat between 3-5 servings of fruits and/or vegetables per day 




6 Eating between 3-5 servings fruits and/or vegetables per day is something I am determined to do 
10 Eating between 3-5 servings fruits and/or vegetables per day is something I intend to do 
 
SWEETS 
Subscale: Anticipated Behavioral Outcomes 
2 Eating LESS sweets helps me stay healthy 
3 Eating LESS sweets helps maintain my weight 
13 Eating LESS sweets is something I know is beneficial 
Subscale: Anticipated Emotions 
17 I would feel pleased if I ate less sweets 
20 I would feel proud of myself if I ate less sweets 
23 If I do not limit my sweet intake, I would feel regretful 
Subscale: Attitude 
5 Eating LESS sweets is an enjoyable experience 
8 Eating LESS sweets is important to me 
12 Eating LESS sweets is a pleasant experience 
Subscale: Normative Beliefs 
14 Family members think that I should eat less sweet foods 
18 My bariatric doctors and nutritionist think that I should eat less sweets 
22 My friends think that I should reduce the amount of sweets from my meal plan 
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Subscale: Subjective Norms 
1 Eating LESS sweets is something people important to me expect me to do 
7 Eating LESS sweets is something others pressure me to do 
15 People whose opinions I value would approve of me eating less sweets 
Subscale: Control Beliefs 
4 Eating LESS sweets is something I am sure I can do 
9 Eating LESS sweets would be easy for me to do 
11 Eating LESS sweets is something I am confident I can do 
Subscale: Perceived Behavioral Control 
16 I feel in complete control to choose to eat less sweet foods 
19 I have total control over whether to choose to eat sweet foods 
21 I find it difficult to reduce the amount of sweet foods 
Subscale: Intention 
6 Eating LESS sweets is something I am determined to do 
10 Eating LESS sweets is something I intend to do 
 
Eating LESS salty snack foods (i.e. potato chips, pretzels, saltines) 
Subscale: Anticipated Behavioral Outcomes 
2 Eating LESS salty snack foods (i.e. potato chips, pretzels, saltines) helps me stay healthy 
3 Eating LESS salty snack foods (i.e. potato chips, pretzels, saltines) helps maintain my weight 
13 Eating LESS salty snack foods (i.e. potato chips, pretzels, saltines) is something I know is beneficial 
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Subscale: Anticipated Emotions 
17 I would feel pleased if I ate less salty snack foods 
20 I would feel proud of myself if I ate less salty snack foods 
23 If I do not limit my salty snack intake, I would feel regretful 
Subscale: Attitude 
5 Eating LESS salty snack foods (i.e. potato chips, pretzels, saltines) is an enjoyable experience 
8 Eating LESS salty snack foods (i.e. potato chips, pretzels, saltines) is important to me 
12 Eating LESS salty snack foods (i.e. potato chips, pretzels, saltines) is a pleasant experience 
Subscale: Normative Beliefs 
14 Family members think that I should eat less salty snack foods 
18 My bariatric doctors and nutritionist think I that I should eat less salty snack foods 
22 My friends think that I should reduce the amount of salty snacks from my meal plan 
Subscale: Subjective Norms 
1 Eating LESS salty snack foods (i.e. potato chips, pretzels, saltines) is something people important to me expect me to do 
7 Eating LESS salty snack foods (i.e. potato chips, pretzels, saltines) is something others pressure me to do 
15 People whose opinions I value would approve of me eating less salty foods 
Subscale: Control Beliefs 
4 Eating LESS salty snack foods (i.e. potato chips, pretzels, saltines) is something I am sure I can do 
9 Eating LESS salty snack foods (i.e. potato chips, pretzels, saltines) would be easy for me to do 
11 Eating LESS salty snack foods (i.e. potato chips, pretzels, saltines) is something I am confident I can do 
Subscale: Perceived Behavioral Control 
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16 I feel in complete control to choose less salty snack foods 
19 I have total control over whether to choose less salty snack foods 
21 I find it difficult to reduce the amount of salty snack foods 
Subscale: Intention 
6 Eating LESS salty snack foods (i.e. potato chips, pretzels, saltines) is something I am determined to do 
10 Eating LESS salty snack foods (i.e. potato chips, pretzels, saltines) is something I intend to do 
Drinking LESS sugar sweetened drinks (regular soda, juice) 
Subscale: Anticipated Behavioral Outcomes 
2 Drinking LESS sugar sweetened drinks (regular soda, juice) helps me stay healthy 
3 Drinking LESS sugar sweetened drinks (regular soda, juice) helps maintain my weight 
13 Drinking LESS sugar sweetened drinks (regular soda, juice) is something I know is beneficial 
Subscale: Anticipated Emotions 
17 I would feel pleased if I drank less sugar sweetened drinks 
20 I would feel proud of myself if I drank less sugar sweetened drinks 
23 If I do not limit my sugar sweetened drink intake, I would feel regretful 
Subscale: Attitude 
5 Drinking LESS sugar sweetened drinks (regular soda, juice) is an enjoyable experience 
8 Drinking LESS sugar sweetened drinks (regular soda, juice) is important to me 
12 Drinking LESS sugar sweetened drinks (regular soda, juice) is a pleasant experience 
Subscale: Normative Beliefs 
14 Family members think that I should drink less sugar sweetened drinks 
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18 My bariatric doctors and nutritionists think that I should drink less sugar sweetened drinks 
22 My friends think that I should reduce the amount of sugar sweetened drinks from my meal plan 
Subscale: Subjective Norms 
1 Drinking LESS sugar sweetened drinks (regular soda, juice) is something people important to me expect me to do 
7 Drinking LESS sugar sweetened drinks (regular soda, juice) is something others pressure me to do 
15 People whose opinions I value would approve of me drinking less sugar sweetened drinks 
Subscale: Control Beliefs 
4 Drinking LESS sugar sweetened drinks (regular soda, juice) is something I am sure I can do 
9 Drinking LESS sugar sweetened drinks (regular soda, juice) would be easy for me to do 
11 Drinking LESS sugar sweetened drinks (regular soda, juice) is something I am confident I can do 
Subscale: Perceived Behavioral Control 
16 I feel in complete control to choose less sugar sweetened drinks 
19 I have total control over whether to choose to drink sugar sweetened drinks 
21 I find it difficult to reduce the amount of sugar sweetened drinks 
Subscale: Intention 
6 Drinking LESS sugar sweetened drinks (regular soda, juice) is something I am determined to do 
10 Drinking LESS sugar sweetened drinks (regular soda, juice) is something I intend to do 
 
Doing 30 minutes of moderate to vigorous physical activity daily (does not include 
walking) 
Subscale: Anticipated Behavioral Outcomes 
2 Doing 30 minutes of moderate to vigorous physical activity daily helps me stay healthy 
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3 Doing 30 minutes of moderate to vigorous physical activity daily helps maintain my weight 
13 Doing 30 minutes of moderate to vigorous physical activity daily is something I know is beneficial 
Subscale: Anticipated Emotions 
18 I would feel pleased if I exercised 30 minutes daily 
21 I would feel proud of myself if I exercised 30 minutes daily 
24 If I do not exercise 30 minutes daily, I would feel regretful 
Subscale: Attitude 
5 Doing 30 minutes of moderate to vigorous physical activity daily is an enjoyable experience 
8 Doing 30 minutes of moderate to vigorous physical activity daily is important to me 
12 Doing 30 minutes of moderate to vigorous physical activity daily is a pleasant experience 
Subscale: Normative Beliefs 
15 Family members think that I should exercise 30 minutes daily 
19 My bariatric doctors and nutritionist think I that I should do 30 minutes of exercise daily   
23 My friends think that I should do 30 minutes of exercise daily 
Subscale: Subjective Norms 
1 Doing 30 minutes of moderate to vigorous physical activity daily is something people important to me expect me to do 
7 Doing 30 minutes of moderate to vigorous physical activity daily is something others pressure me to do 
16 People whose opinions I value would approve of me doing 30 minutes of moderate to vigorous physical activity daily 
Subscale: Control Beliefs 
4 Doing 30 minutes of moderate to vigorous physical activity daily is something I am sure I can do 
9 Doing 30 minutes of moderate to vigorous physical activity daily would be easy for me to do 
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11 Doing 30 minutes of moderate to vigorous physical activity daily is something I am confident I can do 
Subscale: Perceived Behavioral Control 
17 I feel in complete control to do 30 minutes of exercise daily 
20 I feel in complete control to do 30 minutes of exercise daily 
22 I feel in complete control to do 30 minutes of exercise daily 
Subscale: Intention 
6 Doing 30 minutes of moderate to vigorous physical activity daily is something I am determined to do 
10 Doing 30 minutes of moderate to vigorous physical activity daily is something I intend to do 
Subscale: Self-Identity 
14 I see myself as physically fit. 




24 I see myself as a healthy eater (Question 24 on Sweet food scale)  









































APPENDIX F: Consent Forms 







































APPENDIX G: Spanish Script for Quantitative Recruitment 
Hola, mi nombre es Amrita Persaud. Soy una estudiante graduada en el Teachers College 
de la Columbia University y estoy realizando una investigación para utilizarla en la 
disertación de mi tesis doctoral. Estoy seleccionado pacientes que se hayan sometido a una 
cirugía bariátrica entre los 6 a 24 meses anteriores a la fecha. ¿Tuvo lugar su cirugía 
bariátrica entre los 6 a 24 meses anteriores a la fecha? (Si los posibles participantes tuvieron 
una cirugía bariátrica entre los 6 a 24 meses anteriores a la fecha, favor continuar con el 
guión. En caso contrario, se les agradece el tiempo prestado).  
El estudio requiere que usted complete un cuestionario que responda a varias preguntas 
proporcionando sus opiniones con respecto a diversos comportamientos luego de una 
cirugía bariátrica. Antes de decidir sobre su participación en el estudio, es necesario que 
usted conozca de qué se trata el estudio, así como los posibles riesgos y beneficios de 
participar en el estudio, y de qué manera usted participara en el estudio. Usted también 
puede decidir discutir sobre este estudio y el formulario con sus familiares, amigos o 
médico personal. La información que se obtenga de este estudio puede ser de beneficio 
para otras personas que deseen someterse a una cirugía bariátrica al permitirnos conocer 
mejor sobre el seguimiento de una dieta después de esta cirugía. 
Deseo informarle que esta encuesta tomará entre 20 a 30 minutos de su tiempo. Aunque 
existe un pequeño riesgo de violación de confidencialidad, le aseguro que se hará todo 
esfuerzo para mantener su información tanto médica como personal bajo la más estricta 
confidencialidad. 
Su participación es de carácter voluntario. Si usted decidiera no participar en este estudio, 
su atención médica presente o futura y los beneficios que usted obtuviese si no participara 
en este estudio, no se verán afectados. Usted puede declinar su participación en el estudio, 
por supuesto. Si participa en el estudio, usted tiene la libertad de omitir responder a 
cualquier pregunta del cuestionario, si así lo prefiere, e igualmente puede retirarse del 
estudio en el momento que usted lo decida. Su participación en el estudio no le representará 
ninguna retribución económica. 
Por otro lado, debo informarle que en unas cuantas semanas podríamos contactarlo 
nuevamente para solicitarle su participación en una parte adicional del estudio, que incluirá 
una entrevista personal. En esa ocasión, usted estará en la libertad de aceptar o declinar esa 
participación. 
¿Podría indicarme si usted tiene alguna pregunta por formular sobre esta investigación? Si 
usted decide participar en este estudio, le agradecería firmar el formulario de 
consentimiento informado. Se le proporcionara una copia de este formulario de 





APPENDIX H: Spanish Script for Qualitative Recruitment 
Mis agradecimientos a ustedes por aceptar participar en una entrevista para la segunda parte 
de la investigación que utilizaré en la disertación de mi tesis doctoral. Para esta entrevista, 
reclutaré aquellos pacientes que informaron haber cumplido éxitosamente la dieta 
bariátrica y los ejercicios recomendados. Esta entrevista tomará entre 45 a 60 minutos. Aun 
cuando existe un cierto riesgo de violación de la confidencialidad, se harán todos los 
esfuerzos necesarios para mantener su información tanto médica como personal en la más 
estricta confidencialidad. Su nombre no será vinculado a lo que usted diga en esta 
entrevista, ni en el texto de mi disertación, ni en cualquier otra publicación. 
Su participación es de carácter voluntario. Si usted decidiera no participar en esta 
entrevista, tanto su atención médica presente o futura como los beneficios que usted 
obtuviese si no participara en esta entrevista, no se verán afectados. Usted puede declinar 
su participación, por supuesto. Si usted participa en el estudio, usted está en la libertad de 
no responder a cualquiera de las preguntas si así lo desea. Igualmente, puede dejar de 
participar en el momento que usted lo decida. Su participación voluntaria en el estudio no 
le representará ninguna retribución económica. 
Su entrevista será grabada en audio, y luego transcrita como transcripción de la entrevista. 
Esta grabación será eliminada en cuanto se obtenga la transcripción de la entrevista. Si 
usted no desea ser grabado en audio o no nos da permiso para citarlo directamente en el 
estudio, no podrá participar en el mismo. Esta transcripción tendrá carácter anónimo y un 
seudónimo o nombre falso se utilizarán para identificarlo. Ninguna información personal 
será transcrita. 
¿Podría indicarme si usted tiene alguna pregunta por formular sobre esta investigación? Si 
usted decide participar en este estudio, le agradeceria firmar el formulario de 
consentimiento informado. Se le proporcionará una copia de este formulario de 
consentimiento informado para su referencia. 
 
 
 
